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TO 


RICHARD  DUGARD  GRAINGER,  Esq. 

DEAR  SIR, 

The  kind  intimation  of  your  permission 
to  dedicate  the  annexed  elementary  treatise 
on  Osteology  to  the  name  of  Grainger  ! has 
afforded  me  the  most  sincere  pleasure. 

The  rise  and  increasing  reputation  of  the 
Webb  Street  School  have  constituted  a new 

V 

«ra  in  the  history  of  Anatomical  pursuits, 
and  given  a renewed  impetus  to  the  cul- 
tivation of  the  knowledge,  of  the  natural 
structure  and  diversified  functions  of  the 
organs  of  the  human  frame. 

The  stimulus  thus  excited  by  the  exam- 
ple of  your  inestimable  and  deeply  lamented 
brother,  has  not  been  lost  upon  the  minds 
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of  the  ardent  and  juvenile  members  of  your 
numerous  class.  His  memory  is  enshrined 
in  indelible  characters,  in  their  grateful 
recollections,  and  his  name  will  be  enrolled 
with  honour,  in  the  future  calendar  of  fame  ! 

To  him  and  yourself  I am  proud  to  ac- 
knowledge I owe  all  the  information  I 
possess,  upon  a subject  so  interesting  to 
the  conscientious  and  intelligent  surgeon ; 
and  if  under  your  fostering  auspices,  the 
present  work  should  obtain  a favourable 
reception  among  the  younger  members  of 
the  profession,  I shall  consider  my  labour 
amply  repaid,  and  with  feelings  of  unfeigned 
gratitude  and  the  highest  respect,  subscribe 
myself. 

Dear  Sir, 

Your  obliged  Pupil, 

Henry  Kemp  Randell. 


PREFACE 


TO  THE  SECOND  EDITION. 


The  flattering  reception  this  little  Work 

has  met  with  ever  since  its  publication^  and 

more  particularly  from  the  Webb  Street 

\ 

School,  has  encouraged  the  author  to  send 
forth  a Second  Edition ; which  has  been 
carefully  corrected  and  enlarged,  and  the 
description  in  many  parts  altered. 

The  study  of  Anatomy,  easy  as  it  is  of 
acquirement,  cannot  be  too  simplified  ; and 
prolix  and  incomprehensive  descriptions 
serve  only  to  perplex  and  confound  the  stu- 
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dent,  in  this  most  noble  and  interesting  of 
professional  sciences.  The  organization  of 
man,  viewed  in  all  its  extensive  and  diver- 
sified forms,  finds  no  parallel,  and  opens  to 
us  a wide  field  both  for  anatomical,  phy- 
siological, and  pathological  research. 

There  is  no  part,  however,  of  the  human 
body  more  particularly  deserving  our  atten- 
tion than  the  Osseous  Structure;  where,  if 
we  examine  the  various  arrangements  of  the 
bones,  the  manner  in  which  they  defend  the 
vital  organs,  either  by  enclosing  them  within 
their  cavities,  or  by  affording  them  sup- 
port: the  diversity  of  mechanical  princi- 
ples, which  are  exemplified  in  their  arti- 
culation, and  the  infinite  variety  of  func- 
tions, which,  by  the  addition  of  cartilages, 
ligaments,  and  muscles,  (more  immediately 
under  voluntary  controul)  they  are  des- 
tined to  perform, — we  shall  find  an  endless 
subject  for  contemplative  admiration,  and 
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be  led  to  exclaim  with  the  immortal  Shake- 
speare, 

“ What  a piece  of  work  is  Man  ! 

An  accurate  acquaintance  with  the  bones, 
as  has  been  stated  in  the  first  edition,  is  as 
indispensable  to  the  study  of  the  ligaments 
and  muscles,  as  the  knowledge  of  these  are 
to  that  of  the  vessels  and  nerves.  Osteo- 
logy is  indeed  so  intimately  connected  with 
every  other  branch  of  anatomy,  that  the 
acquirement  of  the  one  is  necessary  to  that 
of  the  other. 

V 

Nor  is  it  less  indispensable  to  the  prac- 
tice of  Surgery  ! From  a defective  know- 
ledge of  the  human  fabric,  arise  those  de- 
formities of  limbs  after  fractures,  which 
even  in  this  great  metropolis  are  almost 
daily  presented  to  our  notice  ; not  always 
resulting  from  the  severity  of  those  acci- 
dents, but  from  their  having  fallen  into  the 
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hands  of  individuals,  who,  from  their  igno- 
rance of  Osteology,  and  of  the  various  re- 
lations the  bones  have  with  each  other,  are 
unable  to  treat  them  scientifically. 

The  sole  intention  of  the  author,  in  the 
publication  of  this  edition,  is  to  afford  the 
Student,  if  possible,  a still  more  clear  and 
familiar  guide  to  the  study  of  Osteology; 
one,  which  it  is  hoped  will  enable  him,  with 
the  assistance  of  the  bones  themselves,  to 
obtain  a complete  knowledge  of  their  pecu- 
liar characters.  For  this  purpose  he  has 
avoided  in  toto,  a tabular  arrangement,  and 
has  preferred  describing  the  parts  in  the 
order  that  they  present  themselves  to  the 
eye  ; so  that  the  student  may  be  enabled  to 
trace  them  out  unaided  by  a demonstrator. 
This  was  the  method  constantly  followed  by 
the  late  Edward  Grainger,  who  in  the  morning 
of  life,  fell  an  untimely  sacrifice  to  the  intense 
ardour  with  which  he  devoted  himself  to  the 
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cultivation  of  his  profession  ; and  likewise 
to  the  jyresent  momeiit^  hy  the  celebrated 
anatomist  to  whom  this  ivork  is  dedicated  ; 
whose  happy  method  of  communicating  the 
knowledge  he  possesses,  constitutes  one 
amonirst  the  least  of  those  excellencies  which 
render  him  so  distinguished  and  valuable  a 
teacher. 

But  while,  at  the  same  time,  the  author 
has  been  anxiously  desirous  of  affording  the 
student  as  clear  and  as  succinct  a descrip- 
tion as  possible,  he  trusts  that  it  will  be 
found  to  comprise  all  the  anatomical  pecu- 
liarities of  each  individual  bone  ; stiff  he  is 
far  from  arrogating  to  himself  the  idea  that 
he  has  fully  accomplished  his  task;  on  the 
contrary,  he  is  sensible  that  it  has  fallen 
into  very  imperfect  hands.  The  hope,  how- 
ever, of  being  able  to  put  the  student  in 
possession  of  such  a guide,  as  may  enable 
him  to  gain  a knowledge  of  Osteology  in 
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his  closet,  has  overcome  his  own  feelings 
of  insufficiency  to  its  performance,  and  he 
will  therefore  content  himself  with  its  rest- 
ing, a second  time  upon  its  own  merits. 

To  the  articled  apprentice  he  flatters  him- 
self that  it  will  be  found  highly  useful,  inas- 
much as  it  may  forward  him  considerably  in 
the  commencement  of  his  dissections ; and 
thus  a great  deal  of  valuable  time  will  be 
saved.  And  if  on  examination,  it  should 
prove  worthy  of  attention,  and  calculated  to 
assist  in  removing  those  difficulties,  with 
which  it  is  too  frequently  thought  to  be 
surrounded ; and  to  excite  that  interest 
which  to  an  unreflecting  mind,  it  appears  at 
first  sight  divested  of,  he  will  consider  his 
labour  sufficiently  rewarded  ; and  led  to  in- 
dulge the  hope,  that  his  exertions  have  not 
been  altogether  useless  or  inefiPectual. 


liotherhithey  May  1831. 


THE 


OSSEOUS  SYSTEM. 


SECTION  I. 

Ill  commencing  the  study  of  Osteology 
it  is  necessary  that  we  should  first  make 
a few  observations  upon  the  general  cha- 
racters of  the  bones  and  their  mode  of 
connexion  with  each  other,  before  we  pass 
on  to  a minute  anatomical  description.  In 
so  doing,  a rude  heap  of  materials  will 
present  themselves  to  our  notice,  so  irre- 
gular in  their  appearance,  and  so  varied 
in  their  form,  that  a transitory  glance 
might  convey  to  the  inijid,  the  idea  of  the 
impossibility  of  their  subserviency  to  any 
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thing  like  symmetrical  order.  In  no  part 
of  the  body,  however,  shall  we  find  more 
perfect  symmetry  of  arrangement  than  in 
the  osseus  structure  (the  Skeleton)  ; 
where  we  observe  those  apparently  inor- 
ganic fragments  fitted  to  each  other  with 
an  almost  inimitable  degree  of  exactness, 
constituting,  on  the  one  hand,  cavities  for 
the  reception  and  defence  of  the  more  im- 
portant and  vital  organs ; and  on  the 
other,  a varied  series  of  articulations,  which 
in  combination  with  those  loco-motive 
agents,  the  muscles,  are  so  necessary  to 
the  performance  of  a variety  of  graceful 
movements;  and  which,  independently  of 
the  rational  and  intellectual  powers  be- 
stowed upon  man,  so  pre-eminently  dis- 
tinsruish  him  in  the  scale  of  creation.  The 
further  we  pursue  this  interesting  study, 
our  attention  cannot  fail  of  being  struck 
w'ith  the  incomparable  adaptation  of  parts 
to  their  particular  uses,  the  wisdom,  the 
order,  and  regularity  of  the  whole — and  our 
minds  impressed  with  the  most  reverential 
feelings  of  wonder  and  admiration. 
rZ^^The  number  of  bones  thus  constituting 
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the  frame-work  of  the  body  is  subject  to 
variety,  and  is  differently  stated  by  ana- 
tomists. Monro,  Soemmering,  and  others, 
maintain  that  they  amount  to  two  hundred 
and  sixty  ; Meckel  only  to  two  hundred 
and  fifty-three.  Mr.  Grainger,  in  his  ex- 
cellent work  on  General  Anatomy,  enu-  • ' 
merates  but  two  hundred  and  fifty-two,  ^ 
which  may  be  regarded  as  the  most  accu- 
rate.  He  describes  them  as  follows;  ‘‘the 
head  contains  sixty- two  bones,  viz.  eight 
of  the  cranium,  fourteen  of  the  face,  eight 
of  the  ear,  and  thirty-two  teeth.  The  trunk 
contains  fifty-four,  viz.  twenty-four  move- 
able  vertebras,  four  bones  of  the  pelvis, 
twenty-four  ribsj  a sternum  belonging  to 
the  chest,  and  one  os  hyoides,  placed  in 
the  neck.  The  upper  extremities  contain 
seventy  bones,  viz.  four  of  the  shoulders, 
two  of  the  upper  arms,  four  of  the  fore- 
arms, and  sixty  of  the  hands,  including 
sixteen  of  the  carpus,  eight  of  the  me- 
tacarpus, thirty  phalanges,  and  six  ossa 
sesamoidea.  The  lower  extremities  con- 
tain sixty-six,  viz.  two  of  the  thighs,  six 
of  the  legs,  and  fifty-eight  of  the  feet, 
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including  fourteen  of  the  tarsus,  ten  of  the 
metatarsus,  twenty-eight  phalanges,  and 
six  ossa  sesamoidea.” 

62  of  the  head, 

54  - •-  trunk, 

70  - - upper  extremities, 

66  - - lower  extremities, 

252  Total  of  the  body. 

The  difference  in  the  number  is  owing  to 
the  period  of  life  at  w^hich  the  enumeration 
is  taken.  Thus,  we  find  that  in  childhood  it 
is  greatest,  and  vice  versa  in  old  age,  when, 
from  the  long  continuance  of  the  process 
of  ossification,  many  previously  distinct 
pieces  become  consolidated  into  one. 

The  irregularity  in  the  figure,  length,  and 
density  of  the  various  bones,  when  viewed 
in  their  separate  and  disarticulated  state, 
has  given  rise  to  four  distinct  classifications, 
which  are  adopted  by  almost  all  modern 
writers  on  Anatomy.  These  classifications 
are  arranged  in  the  following  order  : 1.  ossa 
longa  vel  cylindrica ; 2.  ossa  lata  j 3.  ossa 
crassa  ; 4.  ossa  mixta. 
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1.  Ossa  loiiga  vel  cylindrica,  or  long 
bones,  are,  as  their  name  implies,  distin- 
guished by  their  length.  They  are  divided 
into  a body  and  two  extremities,  and  be- 
long, in  general,  to  the  parts  destined  for 
loco-motion  j and  are  in  fact  so  many 
levers,  subjected  to  the  various  actions  of 
the  muscles.  Hence  we  find  them  con- 
stituting the  limbs  in  which  we  observ^e 
them  decreasing  in  size  from  above,  down- 
wards; but  at  the  same  time  increasing  in 
number:  a disposition  which,  as  an  excellent 
author  * of  descriptive  anatomy  scientifi- 
cally remarks,  gives  to  the  superior  di- 
vision of  each  limb  the  great  extent  of 
motion  it  enjoys,  whilst  it  allows  to  the 
inferior  and  terminal  ones,  a variety  of 
rapid  movements,  within  restricted  limits.” 

2.  Ossa  lata,  or  broad  bones,  are  generally 
nearly  as  broad  as  they  are  long,  but  vary 
in  thickness.  The  greater  part  of  them  are 
hollowed ; in  other  words,  are  convex  on 
one  side,  and  concave  on  the  other ; on 
which  account  they  are  better  adapted  for 
the  purposes  for  which  they  were  destined, 
viz.  that  of  forming  cavities  for  the  reception 

* Qiiain. 
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mid  protection  of  vital  organs.  The  cir- 
cumstance too,  of  their  arched  shape,  in- 
creases their  strength,  and  affords  addi- 
tional security  to  the  parts  they  inclose. 
A few  of  the  bones  of  the  cranium  and 
pelvis  belong  to  this  division. 

3.  Ossa  crassa,  or  short  and  thick 
bones,  are  nearly  equal  in  their  dimen- 
sions. Their  figure,  which  varies,  is  usu- 
ally rounded  or  cuneiform,  and  is  gene- 
rally determined  by  that  of  the  parts 
into  whose  composition  they  enter.  They 
present  a great  number  of  articular  sur- 
faces, by  which  they  are  adapted  to  them- 
selves and  to  other  bones.  Those  of  the 
vertebrae,  carpus,  and  tarsus,  are  referable 
to  this  class. 

4.  Ossa  mixta,  or  mixed  and  irregular 
bones,  are  so  named  from  their  not  being 
distinguished  by  any  particular  form,  but 
from  their  partaking  of  the  characters  of 
the  two  preceding  classes.  We  shall  here- 
after, for  convenience  of  description,  speak 
of  these  bones  as  being  divisible  into  a cen- 
tral portion,  or  body,  and  processes.  Some 
of  the  bones  of  the  cranium,  as  the  sphe- 
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noid,  temporal,  ethmoid,  and  occipital,  and 
those  of  the  vertebrje  and  pelvis,  belong  to 
this  class. 

This,  then,  is  the  arrangement  usually 
followed  by  anatomists,  in  reference  to  the 
bones  in  an  unarticulated  state.  Before  we 
proceed  to  their  mode  of  junction,  it  will  be 
necessary  to  make  a few  observations  on  the 
various  projections  and  depressions,  their 
external  surfaces  present. 

The  projections  are  distinguished  by  the 
terms  of  apophyses  and  epiphyses.  The 
latter  only  exist  in  the  earlier  periods  of 
life,  when  the  process  of  ossification  is 
incomplete. 

The  apophyses,  or  processes,  are  divided 
into  the  articular  and  non-articular.  v The 
former  are  designated  according  to  their 
particular  figures  ; thus,  if  they  approach 
more  or  less  to  the  hemispherical  shape, 
they  are  called  heads ; if  flattened  and  elon- 
gated, condyles ; and,  when  assuming  the 
form  of  teeth,  serrae  or  dentations. 

The  non-articular  processes  present  great 
variety  in  form  and  size;  some  of  them 
project  very  considerably  from  the  superfi- 
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cies  of  the  bones,  and  are  named  from  their 
supposed  resemblance  to  particular  bodies, 
from  their  relative  position,  or  from  their 
uses.  Hence,  in  describing  the  bones,  we 
shall  frequently  have  occasion  to  speak  of 
the  coronoid,  mastoid,  styloid,  coracoid, 
spinous,  odontoid,  transverse,  pterygoid, 
orbitary,  and  trochanteric  processes. 

Those  processes  which  are  short,  thick, 
and  rough,  are  called  tuberosities.  Others 
which  project  but  little  from  the  bones,  and 
are  distinguished  by  their  narrowness  and 
length,  are  termed  lines,  ridges,  and  spines. 

The  principal  uses  of  the  apophyses  are, 
to  afford  security  and  firmness  to  the  joints, 
and  points  for  the  attachment  of  muscles. 
The  more  prominent  they  are,  the  greater 
will  be  the  degree  of  muscular  power  ex- 
erted upon  the  bones,  in  consequence  of  the 
angle  at  which  the  muscle  is  inserted  into 
the  bone  being  increased,  and  the  parallel- 
ism of  the  former  with  the  axis  of  the  latter, 
diminished. 

The  cavities  of  the  bones,  like  the  pro- 
cesses, are  divided  into  the  articular  and 
non- articular.  The  articular  vary  in  depth 
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and  form.  Those  which  are  deep  and  have 
large  brims,  are  termed  cotyloid,  and  those 
which  are  shallow,  glenoid  cavities.  When 
the  depression  has  the  form  of  a pulley  it  is 
designated  trochlea,  and  the  cavities  which 
are  conical  are  called  alveoli. 

The  non-art icular  cavities  are  of  two 
kinds,  viz.  the  superficial  and  the  deep. 
The  former  are  only  confined  to  the  surface, 
but  are  numerous  and  various  in  their  ap- 
pearance. Those  which  are  larger  superiorly 
than  interiorly,  are  called  fossae,  and  are 
intended  for  the  reception  of  soft  parts,  as 
the  digastric  and  laclirymal  fossae.  Some 
are  formed  for  vessels  and  nerves,  and  these 
are  termed  furrows,  grooves,  &c. 

The  deep  cavities,  like  the  superficial, 
are  in  great  variety  and  number,  since  they 
are  met  with  in  all  parts  of  the  bones. 
Some  pass  completely  through  the  bones. 
These  are  called  foramina,  or  holes,  if  the 
bones  are  thin,  and  canals  or  conduits  if 
their  passage  is  of  great  extent.  These 
foramina  are  frequently  formed  by  the 
union  of  two  or  more  bones,  as  for  example 
the  foramen  incisivum,  the  foramen  lace- 
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rum  basis,  cranii  posterius,  and  caualis 
palato  maxillaris,  passages  for  the  trans- 
mission of  blood-vessels  and  nerves.  There 
are  other  cavities  which,  although  they 
pass  deeply,  do  not  perforate  the  bones  ; 
and  of  these  there  are  also  two  kinds. 
The  first  includes  those  which  are  found  in 
the  substance  of  the  bones,  having  small 
apertures ; hence  they  are  called  sinuses, 
as  we  observe  in  the  frontal  and  sphenoid 
bones.  Or  if  they  are  partitioned  off 
into  small  spaces,  they  are  denominated 
cells,  as  in  the  ethmoid  bone,  and  mastoid 
process  of  the  temporal  bone.  In  the  se- 
cond kind  are  included  the  cavities  formed 
for  the  transmission  of  the  nutrient  vessels 
of  the  bones;  and  of  these,  which  differ  in 
their  capacities,  there  are  three  varieties. 
The  first  variety  is  common  to  the  long 
bones,  in  which  they  form  canals,  com- 
mencing near  the  middle  of  the  shaft  by 
an  aperture  which  is  called  the  medullary 
foramen  ; they  then  take  an  oblique  course 
into  the  interior  or  cancellated  structure. 
They  are  also  observed  in  the  large  irregu- 
lar bones,  as  the  ossa  innominata,  &c.  The 
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second  variety  is  confined  to  the  extremi- 
ties of  the  long,  and  surfaces  of  the  short 
bones,  which  are  rendered  lighter  and 
(jiiite  porous  by  the  immense  number  of 
small  openings  leading  into  their  internal 
spongy  structure.  In  the  third  variety  are 
included  a vast  number  of  minute  pores, 
which  are  visible  to  the  naked  eye,  even 
upon  the  surface  of  the  compact  structurcp 
These,  as  well  as  those  of  the  second  va- 
riety are  for  the  transmission  of  the  vessels 
derived  from  the  periosteum.  The,  medul- 
lary foramina  only  give  passage  to  vessels 
nourishing  the  interior  of  the  bones,  and 
derived  from  some  neighbouring  arterial 
trunk.  The  best  specimens  of  the  latter 
openings  are  seen  in  the  femur,  tibia^  and 
humerus. 

Having  thus  hastily  glanced  at  the  bones 
in  an  unconnected  state,  and  spoken  of 
their  division,  arrangement,  and  appear- 
ances, as  usually  given  by  anatomists,  we 
shall  reserve  our  observations  on  the  ex- 
emplification of  the  advantages  derived 
from  their  various  forms,  as  displayed  in 
the  construction  of  the  osseous  frame,  till 
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we  have  described  them  individually,  and 
considered  their  mode  of  junction  and  con- 
nection with  each  other,  either  directly  or 
indirectly,  so  as  to  constitute  the  skeleton. 

OP  THE  ARTICULATIONS. 

The  junction  of  any  two  bones,  of  what- 
ever form  or  character  it  may  be,  is  gene- 
rally distinguished  by  the  term  of  articula- 
tion. If  we  carefully  examine  the  skeleton 
we  shall  find  that  its  articulations  are  almost 
as  varied  as  they  are  numerous,  and  are 
all  of  them  subservient  to  the  different 
movements  of  the  body.  This  part  of  ana- 
tomical investigation  demands  the  most 
undeviating  attention  of  the  student,  in 
consequence  of  its  important  relation  to  dis- 
location and  fracture  : and  no  man  sliould 
think  of  commencing  his  practical  caredlr 
till  he  is  perfectly  acquainted  with  it,  in- 
asmuch as  his  ignorance  may  entail  upon 
him  irretrievable  infamy  and  disgrace. 

The  articulations  of  the  skeleton  have 
been  variously  arranged  bj^  different  wri- 
ters. That  arrangement  however  will  be 
found  the  most  useful  which  has  reference 
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to  the  mobility  and  immobility  of  the  joints 
and  form  of  the  articular  surfaces.  Accord- 
ingly the  articulations  have  been  divided 
into  three  classes,  as  follows ; A.  syna- 
throsis,  or  the  immoveable;  B.  diarthrosis, 
or  moveable;  C.  amphi-arthrosis,  or  mixed. 
Two  out  of  the  three  classes  admit  of 
subdivisions,  which  latter  possess  two  or 
more  varieties  and  modifications.  This 
arrangement  wdll  be  better  understood  by 
referring  to  the  annexed  diagram  taken 
from  Mr.  Grainger’s  Elements  of  General 
Anatomy,  381. 

TABLE  OF  THE  ARTICULATIONS. 
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This  Table  comprises  all  the  articula- 
tions of  the  skeleton.  It  will  now  be  for 
us  cursorily  to  point  out  the  circumstances 
under  which  they  are  found.’  Their  prac- 
tical illustration  will  be  further  dwelt  upon 
after  having  described  the  anatomical  cha- 
racters of  the  individual  bones,  and  the 
manner  in  which  they  constitute  the  vari- 
ous joints. 

A.  Synarthrosis,  or  the  first  species  of 
articulation,  is  met  with  in  the  head  and 
pelvis.  It  admits,  as  is  exemplified  by 
the  foregoing  diagram,  of  four  sub-divi- 
sions,— 1.  Sutura;  2.  Gomphosis  ; 3.  Schin- 
dylesis ; 4.  Symphysis. 

I.  Sutura,  the  suture  or  seam,  exists, 
M'ith  a few  exceptions,  between  the  facial 
and  cranial  bones,  and  is  formed  by  nume- 
rous eminences  and  depressions.  It  pos^- 
sesses  two  varieties,  viz.  the  sutura  serrata 
and  sutura  squamosa.  The  first  charac- 
terized by  alternate  projections  and  reces- 
sions like  the  teeth  of  a saw,  and  hence 
the  term  sutura  serrata,  or  true  suture ; 
abundant  examples  of  which  are  seen  in 
the  union  of  the  frontal,  parietal,  and  occi- 
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pitul  bones.  Some  slight  modifications  of 
this  suture  have  received  the  names  *of 
sutura  dentata  from  the  projections  being 
tooth-shaped  \ and  harmonia, . when  the 
surfaces  are  merely  placed  in  apposition,  as 
in  the  superior  maxillary  bones,  vide  table. 
The  second  variety  is  distinguished  by  the 
bones  being  bevil-edged,  which  has  given 
rise  to  the  appellation  of  sqimmous  or 
false  suture,  as  in  the  junction  of  the  os 
temporis  with  the  os  parietale. 

2.  Gomphosisy  is  that  mode  of  connexion 
in  which  a conical  surface  is  received  into 
a cavity,  and  is  best  exemplified  by  the 
manner  in  which  the  teeth  are  lodged  in 
the  alveoli. 

3.  Sc/iindi/lesis,  is  the  union  by  furrow- 
ing, in  which  the  ridge  of  one  bone  is  re- 
ceived into  the  groove  of  another,  as  in  the 
connexion  of  the  vomer  with  the  nasal  la- 
mella of  the  os  ethmoides. 

4.  Si/mp/)^sis,  by  some  authors  classed 
wdth  the  moveable  or  mixed  articulations. 
It  is  however  more  correct  to  place  it 
amongst  the  immoveable  joints,  inasmuch 
as  the  slight  yielding  motion  it  permits  is 
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entirely  depending  upon  the  intervention 
of  an  elastic  structure.  The  best  exam- 
ples of  it  are  in  the  pubic  and  sacro  iliac 
symphyses. 

13.  Diarthrosis,  or  the  moveable  articu- 
lations, are  those  in  which  the  extremities 
only  of  the  bones  are  in  contact  with  each 
other}  their  contiguity  being  maintained  by 
ligaments  and  fibrous  structures.  This  is 
the  most  frequent  and  important  kind  of 
articulation  in  the  whole  skeleton.  It 
principally  exists  between  the  cylindrical 
bones,  both  where  they  are  united  to  each 
other,  and  to  the  trunk;  also  in  the  junction 
of  the  lower  jaw  and  cranium,  between  the 
skull  and  . vertebral  column,  between  the 
articulating  processes  of  the  vertebra? ; and 
lastly  in  the  union  of  the  ribs  with  the 
spine  and  with  the  sternum.  In  most  in- 
stances of  the  moveable  articulations  the 
articulating  surfaces  are  mutually  adapted 
to  each  other,  being  either  convex  or  con- 
cave ; but  there  are  modifications  in  their 
configuration  which  may  be  reduced  to  the 
three  following  varieties,  1.  Enarthrosis  ; 
2.  Arthrodia;  3.  Ginglymus. 
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1.  JLnarthrosis^  or  the  connexion  by  ball 
and  socket,  the  head  or  rounded  process 
of  one  bone  being  received  into  the  cavity 
of  another,  is  better  calculated  for  extensive 
motion  than  any  other  articulation.  The 
best  examples  of  it  are  in  the  hip  and 
shoulder  joints. 

2.  Arthrodia,  or  the  connexion  by  flat 
surfaces,  frequently  a slight  modification 
of  enarthrosis,  is  best  exemplified  in  the 
articulations  of  the  carpus  and  tarsus. 

3.  Ginglymus,  or  the  hinge  joint,  the 
most  complicated  of  the  three,  is  of  two 
kinds,  viz.  the  angular  and  the  lateral. 

The  angular  is  that  in  which  one  bone  has 
a pulley-like  surface,  called  trochlea,  into 
which  another  bone  is  received;  the'pu- 
rest  examples  of  it  are  the  elbow  and 
knee  joints.  The  lateral  or  rotatory  gin- 
glymus is  formed  by  the  cavity  of  one 
bone  receiving  the  convex  process  of  an- 
other. It  admits,  as  we  shall  afterwards 
find,  of  a sub-division  into  double  and  sin- 
gle', it  is  double  when  one  bone  turns 
upon  another  in  two  distinct  places,  as  in 

the  radius  rolling  upon  the  ulna;  and  single  rrftiryh-* 
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when  the  motion  is  performed  at  a single 
point,  as  in  the  articulation  of  the  atlas  or 
first  vertebra  of  the  neck,  with  the  odon- 
toid process  of  the  second.  The  motions 
permitted  in  the  diarthrodial  joints  are  con- 
siderably modified  by  these  varieties,  in 
the  form  of  the  articular  surfaces  which 
Ave  have  described.  All  the  motions,  hoAv- 
ever,  according  to  Bichat,  may  be  referred 
to  four  species  : 1 . The  motions  of  angular 
opposition;  2.  of  circumduction;  3.  of  ro- 
tation ; 4.  of  gliding. 

1 . The  motion  of  opposition,  or  the  an- 
gular movement,  can  only  take  place  be- 
tAveen  the  long  bones ; and  the  angles  they 
describe  with  one  another,  Avhen  made  to 
move  in  opposite  directions,  as  from  flex- 
ion to  extension,  or  from  abduction  to  ad- 
duction, vary  in  size,  according  to  the  de- 
gree of  separation  and  approximation.  In 
some  joints,  as  in  the  elboAV  and  knee,  only 
flexion  and  extension  are  permitted;  in 
others,  as  the  hip,  shoulder,  and  thumb,  it 
is  more  general,  allowing  not  only  of  the 
two  former  kinds  of  motion,  but  also  of 
abduction  and  adduction,  and  of  various 
degrees  of  motion  intermediate  to  them. 
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2.  Circumduction  is  the  movement  which 
is  performed  when  the  shaft  of  a bone  de- 
scribes a cone,  the  apex  of  which  is  placed 
superiorly ; the  base  being  at  the  distal  ex- 
tremity of  the  bone.  During  the  execution 
of  this  movement,  which  is  most  exten- 
sively permitted  at  the  shoulder  joint,  the 
limb  passes  successively  through  the  states 
of  elevation,  abduction,  depression,  adduc- 
tion, and  all  the  intermediate  points. 

3.  Rotation  is  entirely  different  from 
circumduction,  and  is  that  movement  in 
which  the  bone  remains  in  the  same  place 
and  merely  turns  on  its  axis.  It  is  best 
developed  in  the  ileo-femoral  articulation. 

4.  The  motion  of  gliding  is  more  or 
less  common  to  all  the  diarthrodial  articu- 
lations ; but  there  are  some  joints  as  those 
of  the  carpus  and  tarsus,  which  have  no 
other  action. 

C.  Amphi- ARTHROSIS,  or  the  mixed  form 
of  articulation,  resembles  the  synarthrosis, 
inasmuch  as  the  bones  are  united  by  an  in- 
tervening substance,  and  the  diarthrosis  by 
permitting  sensible  movements.  The  only 
true  examples  of  this  form  of  articulation 

c2 
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are  the  fibro-cartilaginous  connexions  of 
the  bodies  of  the  vertebrae.  The  amphi- 
arthrosis  may  be  said  to  be  intermediate  to 
the  synarthrosis  and  diarthrosis. 

Having  briefly  considered  the  general 
characters  and  peculiarities  of  the  bones, 
and  their  mode  of  connexion  with  each 
other,  we  now  pass  on  to  a minute  ana- 
tomical description.  In  so  doing,  we  shall 
carefully  endeavour  to  illustrate  the  prin- 
ciples we  have  advanced,  and  to  render 
our  demonstration  of  their  anatomical  fea- 
tures as  clear  and  as  accurate  as  possible. 
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SECTION  II. 

DESCRIPTION  OF  THE  BONES  OP  THP: 
SKELETON. 

There  are  two  kinds  of  Skeletons,  viz, 
the  natural  and  the  artificial.  In  both  the 
animal  frame  is  deprived  of  all  its  soft 
parts,  with  the  exception  in  the  former  of 
its  ligaments  and  cartilages,  which  v sur- 
round and  envelope  its  articulations,  and 
which  are  quite  sufficient  to  preserve  the 
contiguity  of  the  bones.  In  the  latter  they 
are  completely  denuded  of  those  appen- 
dages, and  their  articulating  processes  and 
surfaces  exposed  by  long  continued  mace- 
ration in  water.  They  are  then  fastened 
to  each  other,  by  means  of  wires,  pieces  of 
tin,  cork,  leather,  &c.  and  by  various  me- 


chanical  contrivances.  The  articulations 
and  their  different  motions  are  equally  pre- 
served^ and  hence  its  superiority  over  the 
natural  skeleton  for  the  purposes  of  ana- 
tomical description. 

The  Skeleton  is  divided  into  three 
parts,  viz.  the  head)  trunk,  and  extremities. 

BONES  OF  THE  HEAD. 

The  head  of  the  adult  varies  both  in  size 
and  shape,  but  is  generally  of  a spheroidal 
figure.  It  is  broader  posteriorly  than  ante- 
riorly, compressed  laterally,  and  is  placed 
upon  the  superior  part  of  the  trunk, 
resting  upon  the  vertebral  column.  Infe- 
riorly  it  has  a great  many  processes  which 
render  its  appearance  extremely  irregular. 
It  is  divided  into  two  parts,  the  cranium 
and  face  ; the  former  consisting  of  eight 
bones,  the  latter  of  fourteen. 

Of  the  bones  of  the  cranium  five  are 
termed  proper,  and  three  common.  The  five 
proper,  consist  of  the  os  occipitis  placed 
posteriorly  j two  ossa  parietalia  upon  the 
upper  part  and  sides  ; and  the  ossa  tempo- 
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rum  upon  the  sides  of  the  ossa  parietalia, 

and  at  the  same  time  beneath  them.  They 

• 

are  called  proper  because  they  are  consi- 
dered as  belonging  to  the  head  alone.  The 
three  common  are  the  os  frontis,  placed 
anteriorly,  and  forming  the  whole  of  the 
fore-part  of  the  cranium,  and  the  os  spe- 
noides  and  os  ethmoides,  which  are  com- 
pletely hidden  in  the  base  of  the  skull. 
They  are  termed  common  as  constituting  a 
part  of  both  the  head  and  face.  All  these 
bones  are  connected  together  by  various 
seams,  or  sutures,  the  principal  of  which, 
eight  in  number,  are  named  from  their  fi- 
gure, situation,  and  course,  and  are  as 
follow  : 

1.  The  Coronal  5.  The  Sjjhenoidal 

2.  — Sagittal  6.  — Ethmoidal 

3.  — Lamhdoidal  7*  — Transverse 

4.  — Tejnporal,  or  8.  — Zygomatic 

Squamous 

1.  The  Coronal  is  so  named  from  the 
ancients  wearing  their  garlands  over  that 
part.  It  commences  about  an  inch  behind 
the  external  angular  process  of  the  os 
frontis,  ascends  upwards  and  backwards, 


till  it  reaches  the  top  of  the  head ; then 
descends  downwards  and  forwards  to  the 
same  point  on  the  opposite  side  from  which 
we  began  to  trace  it.  It  connects  the  back 
part  of  the  os  frontis  to  the  fore-part  of 
the  ossa  parietalia. 

2.  The  Sagittal  commences  from  the  cen- 
tre of  the  coronal ; it  passes  in  a straight 
direction,  backwards,  to  the  centre  of  the 
lambdoidal.  It  has  been  named  sagittal 
from  its’lving  between  the  two  sutures  like 
an  arrow  between  the  string  and  the  bow’. 
It  connects  the  ossa  parietalia  to  each 
other. 

3.  The  Lambdoidal,  so  named  from  its 
resemblance  to  the  Greek  letter  A,  com- 
mences at  the  root  of  the  mastoid  process 
of  the  temporal  bone ; it  passes  obliquely 
upwards  and  backwards  till  it  reaches  the 
termination  of  the  sagittal,  it  then  descends 
downwards  and  forwards  to  the  same  point 
upon  the  opposite  side.  It  connects  the 
upper  part  and  sides  of  the  occipital  to  the 
hack  part  of  the  parietal  bones.  The  con- 
tinuation of  this  suture  to  the  base  of  the  skull 
has  been  called  additamentum  sutio'cc  lamb- 
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doidalis.  This  addition  to  the  lambdoidal  su- 
ture commences  at  the  root  of  the  mastoid 
process,  that  is,  at  the  point  from  which  the 
lambdoidal  suture  itself  begins  ; it  then  de- 
scends upon  the  inner  and  posterior  side  of 
that  process,  and  passes  forwards  and  in- 
wards till  it  reaches  the  base  of  the  skull; 
and  it  there  terminates  at  the  foramen 
lacerum  basis  cranii  posterius.  It  connects 
the  inferior  and  anterior  part  of  the  occi- 
pital bone  to  the  posterior  part  of  the 
temporal  bone  upon  each  side. 

4.  The  Temporal  or  Squamous,  commences 
also  at  the  root  of  the  mastoid  process, 
at  the  point  common  to  the  origins  of  the 
lambdoidal  suture,  and  its  continuation,  the 
additamentum  suturrn  lambdoidalis;  it  "as- 
cends in  an  arched  direction  above  the 
temporal  bone,  then  descends  underneath 
the  zygoma,  passing  backwards  and  inwards 
upon  the  inner  side  of  the  glenoid  cavity 
of  the  os  temporis,  and  terminates  in  its 
continuation  at  the  base  of  the  skull;  this 
continuation  receiving  the  name  of  addita- 
mentum suturce  squamosa.  It  connects 
the  temporal  bone  on  either  side  to  the 
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parietal  and  sphenoid.  It  has  received  the 
additional  name  of  squainous,  from  the 
upper  edges  of  the  temporal  overlapping 
the  inferior  edges  of  the  parietal  bones,  like 
the  scales  of  fishes. 

5.  The  Sphenoidal,  which  is  very  irre- 
gular in  its  course,  is  so  named  from  its 
surrounding  the  sphenoid  bone.  It  con- 
nects it  to  all  the  other  bones  of  the 
cranium. 

6.  The  Ethmoidal  also  surrounds  the 
ethmoid  bone,  and  connects  it  to  the  frontal 
and  sphenoid  hones. 

7.  The  Transverse  connects  the  frontal 
bone  with  the  nasal,  superior  maxillary, 
ossa  unguis,  the  ethmoid,  sphenoid,  and 
malar  bones.  It  commences  at  the  external 
angular  process  of  the  os  frontis,  crosses 
first  one  orbit  between  the  bones  of  the 
head  and  those  of  the  face  ; runs  over  the 
root  of  the  nose,  then  traverses  in  a similar 
manner  the  other  orbit,  and  finally  termi- 
nates at  the  opposite  external  angular  pro- 
cess of  the  os  frontis. 

8.  The  Zygomatic  is  a little  suture  which 
merely  connects  the  zygomatic  process  of 
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the  os  temporis  to  the  same  process  of  the 
os  male;  forming  an  arch  called  the  zygoma 
or  yoke,  under  which  the  temporal  muscle 
descends  to  its  insertion  into  the  lower  jaw. 
There  is  another  suture  which  is  seldom 
mentioned,  and  is  rarely  seen  in  the  adult, 
though  always  in  the  foetus  and  frequently  in 
the  female  and  in  young  persons.  It  has  been 
denominated  the  frontal.  It  divides  the  os 
frontis  into  two  equal  portions.  Commenc- 
ing at  the  nasal  process  of  that  bone,  it  passes 
in  a straight  direction  upwards  and  back- 
wards to  the  sagittal  suture,  of  which  the 
latter  may  be  said  to  be  its  continuation. 

In  the  centre  of  the  lambdoidal  suture 
we  frequently  meet  with  detached  bones, 
which  have  received  the  name  of  ossa  tri~ 
quetra  vel  triangularia^  from  their  angular 
shape,  or  JVormiuna,  from  Olaus  Wormius 
who  first  described  them.  Their  existence 
should  be  borne  in  mind,  as  they  may  be 
mistaken  for  fractures. 

This  description  comprises  the  principal 
sutures  connecting  the  cranial  and  facial 
bones  together,  and  amongst  them  we  find 
numerous  examples  of  the  first  sub-division 
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of  synarthrosis  termed  serrata,  page  14.  If 
the  student  is  in  possession  of  a skull  in 
which  the  connexions  of  the  various  bones 
are  well  defined,  he  will  observe  that  the 
coronal,  sagittal,  and  lainbdoidal  sutures 
are  true  examples  of  the  first  variety  of 
sutura  which  has  been  called  sufura  ser- 
rata ; and  in  the  course  of  the  lainbdoidal 
suture,  particularly,  he  will  find  many 
little  tooth-like  projections,  constituting 
that  modification  of  the  sutura  serrata, 
which  has  been  designated  sutura  dentata. 
The  fourth  cranial  suture  is  an  example 
of  the  second  variety  of  sutura,  called  su- 
tura squamosa,  or  false  suture.  The  re- 
mainder, as  well  as  several  others  not  ne- 
cessary to  be  mentioned,  being  of  no 
practical  importance,  are  specimens  of  the 
other  modification  of  the  sutura  serrata, 
which  has  received  the  name  of  sutura 
harmonia,  the  edges  of  the  bones  being 
merely  in  contact. 

os  FRONTIS. 

This  bone  resembles  in  shape  a cockle 
shell.  It  is  situated  at  the  anterior  part 
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of  the  skull  and  superior  part  of  the  face, 
and  hence  its  name.  It  is  divided  into  two 
parts  (frontal  and  orbitar),  the  one  turned 
upwards  and  backwards,  which  is  by  far 
the  largest  portion  to  constitute  the  fore- 
head, the  other  placed  inferiorly,  forming 
the  roof  of  the  orbits.  Externally  it  is 
smooth  and  convex.  Upon  each  side  of  the 
centre  there  are  two  prominences  which 
point  out  the  situation  in  which  ossification 
first  commenced  in  the  foetus.  Inferiorly 
the  bone  is  contracted,  and  forms  the  super- 
ciliary ridges;  each  of  these  ridges  are 
bounded  by  an  external  and  internal  angular 
process.  Inclined  a little  to  the  inner  side 
of  the  centre  of  these  ridges  are  seen  the 
foramina  supra  orbitaria ; occasionally,  how- 
ever, there  is  merely  a notch;  they  trans- 
mitting the  supra  orbitar  blood-vessels  and 
nerve.  Nearer  to  the  internal  angular  process 
on  each  side,  than  this  foramen,  there  is  a 
groove  which  transmits  the  tendon  of  the 
trochlearis,  or  superior  oblique  muscle  of  the 
eye,  in  its  course  to  its  insertion  upon  the 
tunica  sclerotica.  Above  the  internal  an- 
gular processes  there  are  two  eminences. 
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which  point  out  the  situation  of  the  frontal 
sinuses.  Between  the  internal  angular  pro- 
cesses the  nasal  process  is  situated,  pro- 
jecting a little  downwards,  having  a serrated 
edge  upon  each  side  for  supporting  more 
firmly  the  ossa  nasi.  Proceeding  backwards 
from  the  external  angular  processes,  the 
temporal  ridge  on  each  side  commences, 
ascending  in  an  arched  direction  upwards 
and  backw'ards,  and  in  the  perfect  skull  it 
may  be  traced  over  the  lateral  portion  of 
the  frontal  bone,  about  an  inch  and  a half 
above,  but  parallel  with  the  temporal  suture, 
till  it  becomes  lost  upon  the  sides  of  the 
parietal  bone.  Below  this  ridge  4he  bone 
recedes,  or  is  somewhat  excavated,  forming 
a part  of  the  temporal  fossa.  Proceeding 
also  backwards  from  the  superciliary  ridges 
in  an  arched  direction,  are  seen  the  orbi- 
tar  processes.  At  the  outer  part  of  each  or- 
bital* process  there  is  a depression  or  fossa 
lodging  the  lachrymal  gland.  Between  the 
orbitar  processes  themselves  there  is  a 
space  called  the  fissura  ethmoidalis,  into 
which  the  ethmoid  bone  is  received.  Un- 
derneath the  nasal  process  there  are  two 
openings  leading  into  the  frontal  sinuses. 
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The  internal  part  of  the  bone  is  concave, 
and  is  slightly  marked  by  the  convolutions 
of  the  brain.  There  are  also  several  grooves 
or  sulci  lodging  the  arteries  of  the  dura 
mater.  In  the  centre  of  it,  anteriorly,  the 
spine  is  situated,  which  commences  at  a 
small  opening  called  the  foramen  coecum. 
It  is  very  prominent  at  its  commencement, 
but  as  it  ascends  upon  the  under  surface  of 
the  frontal  portion  of  the  bone  it  becomes 
less  so,  and  finally  appears  to  bifurcate  or 
split  into  two;  between  which  there  is  a 
groove  formed.  To  the  spine  itself  the 
falx  major,  or  that  large  process  of  the 
dura  mater  which  separates  the  hemispheres 
of  the  brain,  is  attached  ; and  the  groove 
formed  by  the  bifurcation  of  the  spine 
lodges  the  commencement  of  the  superior 
longitudinal  sinus.  The  fissure  ethmoida- 
lis  is  also  seen  internally,  which  as  we 
have  before  stated,  is  occupied  by  the  cri- 
briform plate  of  the  ethmoid  bone.  Around 
its  margin  there  are  several  cavities,  which 
form  a part  of  the  ethmoidal  cells.  In  this 
margin  may  also  be  observed  two  foramina, 
the  foramina  orbitaria  interna,  anterius  et 
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posterius.  These  openings  are  common 
to  the  frontal  and  ethmoid  bones,  tlieir 
contiguous  margins  contributing  to  their 
formation.  The  anterior  transmits  the  na- 
sal twig  of  the  opthalmic  nerve  and  the 
anterior  ethmoidal  artery ; and  the  j)Oste- 
7'ior,  the  posterior  ethmoidal  artery  and 
vein.  Upon  each  side  of  the  fissura  eth- 
moidalis,  the  orbitar  plates  or  processes 
are  situated,  which  are  there  convex,  and 
in  some  parts  semi-transparent ; and  have 
several  irregular  depressions,  superiorly, 
corresponding  with  the  cerebral  convolu- 
tions. These  processes  sujjport  the  ante- 
rior lobes  of  the  brain. 

The  frontal  articulates  with  twelve  bones? 
Superiorly  and  posteriorly  with  the  two  pa- 
rietal, laterally  and  also  posteriorly  with  the 
sphenoid,  and  interiorly  with  the  ethmoid. 
Externally,  on  each  side,  it  is  connected  by 
its  external  angular  processes  wdth  the 
ossa  malarum,  anteriorly  and  interiorly  by 
the  nasal  process,  and  its  serrated  edges 
w’ith  the  ossa  nasi  and  nasal  processes  of 
the  superior  maxillary  bones,  and  lastly 
with  the  ossa  unguis. 
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OSSA  PARIETALIA. 

These  bones  are  so  named  from  their 
forming  the  walls  of  the  cranium,  although 
they  equally  constitute  the  roof,  and  by 
far  the  greatest  part  of  the  skull.  They 
are  much  more  exposed  than  the  others, 
are  the  most  frequently  fractured,  and 
the  most  easily  trephined.  When  separated 
from  the  rest  of  the  cranial  bones,  and  ap- 
proximated to  each  other,  they  form  a very 
beau^ul  arch,  united  above  by  the  sagittal 
suture.  Each  bone  is  quadrangular  in  shape, 
and  is  smooth  and  convex  externally  and 
concave  internally.  Rather  to  the  lower  side 
of  the  centre  there  is  a prominence,  indi- 
cating the  point  at  which  ossification  first 
commenced  in  the  foetus.  The  superior, 
anterior,  and  posterior  edges  are  all  ser- 
rated, whilst  the  inferior  terminates  in  a 
thin  squamous  plate,  which  is  over-lapped 
by  the  squamous  portion  of  the  temporal 
bone.  Upon  the  upper  part  of  the  bone, 
posteriorly,  we  find  the  foramen  parietale 
transmitting  a vein  to  the  superior  longitu- 
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dimil  sinus.  The  concave  surface  of  the 
bone  is  marked  by  depressions  correspond- 
ing with  the  convolutions  of  the  brain. 
There  are  also  numerous  sulci,  or  grooves, 
lodging  the  arteries  of  the  dura  mater. 
The  situation  of  two  of  these,  larger  than 
the  rest,  ought  particularly  to  be  borne 
in  mind,  as  they  may  be  endangered  in 
the  operation  of  trephining;  and  if  wound- 
ed, might  produce  a most  alarming  and 
fatal  haemorrhage.  The  largest  of  the  two 
is  placed  opposite  to  the  anterior  and  infe- 
rior angle  of  the  bone,  and  lodges  the  ar- 
teria  meningea  media,  the  great  artery  of 
the  dura  mater.  The  smaller  lies  just  upon 
the  posterior  and  inferior  angle  of  the 
bone,  and  receives  the  posterior  menin- 
geal artery.  In  addition  to  these  two,  there 
is  a small  portion  of  a very  large  and  deep 
groove,  upon  the  extreme  point  of  the  pos- 
terior and  inferior  angle,  which  transmits 
a portion  of  the  lateral  sinus.  When  the 
upper  edge  of  one  bone  is  approximated 
with  its  fellow',  a fourth,  large  but  compa- 
ratively shallow  groove,  is  formed  between 
them,  which  takes  the  course  of  the  sagit- 
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tal  suture  to  its  termination,  and  then  be- 
comes continuous  with  a similar  groove 
upon  the  occipital  bone.  It  transmits  the 
continuation  of  the  superior  longitudinal 
sinus. 

Each  bone  is  connected  above  with  its 
fellow  ; anteriorly,  to  the  frontal ; poste- 
riorly, to  the  occipital ; and  inferiorly,  to 
the  sphenoid  and  temporal.  The  meeting 
of  the  frontal  and  parietal  bones  being 
imperfect  in  the  child,  there  is  a mem- 
branous space  left,  which,  from  its  re- 
semblance to  the  trefoil  leaf,  has  been 
called  folliolum ; and  by  the  ancients, 
hypothetically,  bregma  fons  pulsatilis,  or 
beating  fountain,  the  pulsation  of  the  ar- 
teries of  the  brain  being  felt  there  ; and  it 
was  considered  by  them  as  a drain  of 
moisture  from  the  brain.  In  after-life  this 
space  becomes  completely  filled  up  by  an 
ossific  deposit,  and  very  often  w'C  find  a 
projection  of  the  superior  angle  of  one  or 
the  other  of  the  parietal  bones,  interrupt- 
ing in  some  degree,  the  coronal  suture. 
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os  OCCIPITIS. 

So  named  from  its  being  placed  in  the 
posterior  part  of  the  skull,  forming  the 
occiput.  The  superior  part  of  this  bone 
has  been  said  to  be  somewhat  triangular  in 
shape,  and  is  externally  smooth  and  convex. 
Below  this  triangular  portion  the  external 
crucial  ridges  are  situated,  which  are  here 
formed  of  one  perpendicular,  and  two  trans- 
verse spines  or  ridges.  To  the  superior 
transverse  ridge,  the  trapezius,  splenius 
capitis,  and  complexus  muscles  are  at- 
tached ; to  the  inferior,  some  of  the  small 
rotators  of  the  head.  Ujjon  the  top  of 
the  perpendicular  spine  is  seen  the  tubero- 
sity, or  occipital  protuberance,  to  which 
the  ligamentum  nuclne  is  attached  ; and  at 
the  termination  of  the  perpendicular  spine 
we  find  the  foramen  magnum,  which  gives 
transmission  to  the  medulla  spinalis,  the 
vertebral  arteries,  and  sub-occipital  nerves.  * 
Upon  each  side  of  this  foramen,  situated 
rather  anteriorly,  there  is  a convex  arti- 
culating process,  called  condyloid,  covered 
with  a smooth  surface,  which  is  somewhat 
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oblong  in  shape,  for  connexion  with  the 

concave  superior  articulating  processes  of 

the  atlas,  or  first  vertebra  of  the  neck. 

To  the  outer  side  of  each  process  there  is 

a rough  surface  for  the  insertion  of  the 

rectus  capitis  lateralis  muscle.  Behind  the 

condyloid  processes  there  are  two  fora- 

« 

inina,  called  the  foramina  condyloidea  pos- 
teriora,  to  distinguish  them  from  two 
others,  which  are  larger,  placed  anteri- 
orly, the  foramina  condyloidea  anteriora  ; 
each  of  the  former  transmit  a vein  to  the 
lateral  sinus,  and  a small  artery  to  the 
dura  mater ; and  the  latter,  the  lingual 
nerves.  More  externally  than  the  ante- 
rior  condyloid  foramina,  and  at  the  same 
time,  somewhat  behind  them,  there  are 
two  grooves,  which  terminate,  anteriorly, 
in  two  excavations,  assisting  in  the  for- 
mation of  the  foramina  lacera  basis  cranii 
posteriora,  and  transmitting  the  termina- 
tions of  the  lateral  sinuses,  which  here  form 
the  commencement  of  the  internal  jugular 
veins.  In  front  of  the  great  foramen,  the 
basilar,  or  cuneiform  process  is  situated,  pass  - 
ing  oblicpiely  upwards  and  forwards,  having 
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a rough  and  spongy  termination  anteriorly  ; 
by  which  it  is  connected  with  the  body  of 
the  sphenoid  bone.  Its  lateral  margins  are 
also  rough,  where  they  are  contiguous  to 
the  petrous  portions  of  the  temporal  bones. 
The  internal  part  of  the  bone  is  divided 
into  four  nearly  equal  fossae,  by  means  of 
the  internal  crucial  ridges,  which  are  here 
formed  of  one  perpendicular,  and  one  trans- 
verse spine.  The  superior  fossae  receive  the 
posterior  lobes  of  the  cerebrum ; the  in- 
ferior, the  lateral  lobes  of  the  cerebellum. 
To  the  upper  half  of  the  peq^endicular 
spine,  the  termination  of  the  falx  major  is 
attached  ; to  the  lower  half,  the  falx  minor ; 
and  to  the  transverse  ridge,  the  tentorium 
cerebelli.  Upon  the  upper  half  of  the  per- 
pendicular spine,  there  is  a groove  which 
receives  the  termination  of  the  superior 
longitudinal  sinus.  Running  along  each 
transverse  ridge  there  is  another  groove, 
of  considerable  size,  transmitting  the 
lateral  sinuses.  The  internal  perpen- 
dicular spine,  like  the  external,  terminates 
at  the  foramen  magnum,  and  upon  the  sides 
of  this  foramen  there  are  two  groves,  which 
transmit  the  lateral  sinuses,  after  they  have 
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traversed  the  petrous  portions  of  the  tem- 
poral bones ; these  grooves  terminate  an- 
teriorly, in  two  excavations,  which  assist 
in  the  formation  of  the  foramina  lacera 
basis  cranii  posteriora.  Parallel  with  the 
extent  of  the  foramen  magnum  anteriorly, 
' we  find  the  foramina  condyloidea  anteriora. 
The  posterior  condyloid  foramina  are  sel- 
dom seen  internally ; occasionally,  however, 
one  is.  The  anterior  edge  of  the  foramen  mag- 
num is  considerably  excavated,  which  exca- 
vation is  continued  along  the  basilar  process, 
and  receives  the  pons  Varolii,  medulla,  oblon- 
gata, and  some  important  blood  vessels. 

The  occipital  articulates  with  six  bones, 
viz.  superiorly  with  the  two  parietal;  in- 
feriorly,  with  the  two  temporal;  with  the 
sphenoid  bone  by  its  basilar,  and  with  the 
atlas  by  its  condyloid  processes. 

, os  TBMPORIS, 

Situated  at  the  lateral  and  inferior  part 
of  the  cranium.  To  render  its  description 
more  easy,  it  is  customary  to  divide  it  into 
three  portions ; one  superior,  called  squa- 
mous ; another,  posterior,  rough  and  thick, 
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the  mastoid;  and  a third,  internal  and  inter- 
mediate, the  petrous. 

The  squamous  portion,  situated  as  we 
have  stated,  superiorly,  is  externally  smooth 
and  convex,  and  its  upper  edge  terminates 
in  a thin  plate  of  bone,  which  overlaps,  in 
an  arched  direction,  the  inferior  and  lateral 
portion  of  the  parietal  bone.  Projecting 
from  the  lower  part  of  the  squamous  por- 
tion, we  find,  the  zygomatic  process,  from 
which  the  masseter  muscle  arises,  passing 
horizontally  outwards  and  forwards,  to  be 
connected^  with  a similar  process  of  the  os 
male^  and  thus  the  zygoma,  or  jugum  is 
formed,  underneath  which,  the  temporal 
muscle  passes  to  be  inserted.  If  we  exa- 
mine this  process  carefully,  we  shall  find 
that  it  arises  by  two  roots,  the  anterior  of 
which  passes  transversely  inwards,  and  at 
the  same  time  slightly  backwards,  and  here 
forms  the  anterior  boundary,  or  lip  of  the 
glenoid  cavity  3 whilst  the  posterior  passes 
horizontally  backwards,  to  the  extent  of  about 
half  an  inch,  and  then  bifurcates  into  two 
others,  one  passing  like  the  anterior  root, 
transversely  inwards,  and  slightly  back- 
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wards,  to  form  the  posterior  boundary  of 
the  glenoid  cavity — this  lip,  however,  is  of 
less  extent  than  the  anterior,  hut  is  more 
prominent ; the  other  continues  to  run 
horizontally  backwards  to  the  commence- 
ment of  the  squamous  suture,  thus  com- 
pletely forming  an  elevated  line  of  demarca- 
tion between  the  squamous  and  mastoid 
portions  of  the  bone.  Between  the  root  of 
the  zygomatic  process  and  the  anterior  por- 
tion of  the  squamous  plate,  the  bone  is 
hollowed,  lodging  the  temporal  muscle.  In- 
closed also  between  the  radices  of  the  same 
process,  as  we  have  just  explained,  is  the 
glenoid  cavity.  This  cavity  is  elongated  in 
a slightly  oblique  direction  from  without 
inwards,  and  is  divided  into  two  uneq'ual 
portions  by  means  of  the  fissura  Glasseri, 
which  transmits  the  chorda  tympani  nerve, 
laxator  tympani  muscle,  and  gives  attach- 
ment to  the  processus  gracilis  of  the  mal- 
leus, one  of  the  small  bones  of  the  internal 
ear.  This  cavity  is  lined  with  an  articu- 
lating surface,  for  connexion  with  the  con- 
dyle of  the  lower  jaw',  which  surface  extends 
some  way  upon  the  root  of  the  zygomatic 
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process,  which  is  here  rather  prominent, 
and  takes  the  name  of  eminentia  articularis. 
It  also  slightly  extends  upon  the  vaginal  pro- 
cess, a thin  plate  of  bone  descending,  as  we 
shall  afterwards  find,  from  the  inferior  sur- 
face of  the  pars  petrosa,  or  petrous  portion, 
and  situated  between  the  fissura  Glasseri  and 
the  carotid  foramen.  That  part  of  the  cavity 
however,  in  front  of  the  fissura  Glasseri,  is 
in  the  natural  position  of  the  jaw,  only  oc- 
cupied by  its  condyle,  the  remainder  lodges 
a portion  of  the  parotid  gland.  The  inter- 
nal surface  of  the  squamous  portion  is  con- 
cave, and  is  slightly  marked  by  the  convo- 
lutions of  the  brain  ; there  are  also  several 
small  sulci  lodging  branches  of  the  arteries 
of  the  dura  mater. 

The  mastoid  jiortion,  situated  below,  and 
posteriorly  to  the  squamous,  consists  of  a 
nipple-shaped  projection  or  process,  bound- 
ed interiorly  by  an  angular  border.  It  is 
rough  externally,  where  it  gives  origin  to  the 
sterno-cleido-mastoideus,  splenius-capitis, 
and  trachelo-mastoideus  muscles.  Behind 
and  to  its  inner  side  there  is  a depression, 
or  groove,  which  it  overhangs  as  it  were. 
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and  which  has  received  the  name  of  fossa 
digastrica,  from  its  giving  attachment  to 
the  posterior  belly  of  the  digastricus  muscle. 
At  the  root  of  this  process,  posteriorly, 
and  about  half  an  inch  higher  than  the 
fossa  digastrica,  there  is  a hole  which  has 
received  the  name  of  foramen  mastoideum; 
it  transmits  a small  vein  to  the  lateral 
sinus,  integuments  of  the  head,  or  an  artery 
to  the  dura  mater.  Opposite  to  the  pro- 
cess itself,  internally,  (that  is  upon  its  in- 
ternal surface,)  there  is  a large  and  deep 
groove,  which  transmits  a considerable  por- 
tion of  the  lateral  sinus,  just  before  it  runs 
a second  time  upon  the  occipital  bone,  to 
make  its  exit  from  the  skull. 

The  petrous  portion,  situated  internally 
and  intermediate,  the  greatest  part,  how- 
ever, projecting  internally,  is  so  named 
from  its  peculiar  hardness.  It  is  said  to 
form  a triangular  pyramid,  having  three 
surfaces,  an  anterior,  posterior,  and  in- 
ferior. The  base  of  this  pyramid  is  placed 
externally,  whilst  the  apex  takes  an  ob- 
licpie  course,  forwards  and  inwards  to  the 
base  of  the  skull;  it  contains  the  in- 
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ternal  ear,  and  has  several  holes  transmit- 
ting the  blood  vessels  and  nerves  of  that 
organ,  which  we  shall  presently  describe. 
In  the  base  between  the  posterior  part  of 
the  glenoid  cavity,  and  the  mastoid  process, 
the  meatus  auditorius  externus  is  situated, 
leading  forwards,  and. inwards  to  the  tym- 
panum. Upon  the  inferior  surface  of  the 
petrous  portion  we  find  two  processes,  the 
vaginal,  before  mentioned,  and  the  styloid  ; 
the  former,  a thin  plate  of  bone,  separating 
the  carotid  foramen  from  the  glenoid  cavity ; 
the  latter,  immediately  behind  the  vaginal, 
and  rather  more  externally ; and  if  the 
skull  be  referred  to,  it  will  be  seen  that  the 
root  of  this  process  is  actually  in  contact 
'with  the  additamentum  suturce  lambdoi- 
dalis.  It  has  been  named  styloid,  from  its 
supposed  resemblance  to  the  stylus,  or 
point,  with  which  the  ancients  engraved 
their  writings  on  tablets  of  w^ax.  It  re- 
mains cartilaginous  for  many  years  after 
birth,  and  gives  origin  to  three  distinct 
muscles,  viz,  the  stylo-hyoideus,  stylo- 
pharyngeus;  and  stylo-glossus.  Between 
this  process  and  the  mastoid,  the  foramen 
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gtylo-mastoideiim  is  placed  ; transmitting 
the  portio  dura  of  the  seventh  pair  of 
nerves.  Upon  the  inner  side  of  the  vaginal 
process,  and  rather  in  advance  of  it,  there 
is  a large  opening,  called  the  foramen  caro- 
ticum,  which  leads  into  a winding  canal, 
the  canalis  caroticus.  This  canal  passes 
upwards,  forwards,  and  inwards,  and  ter- 
minates by  an  irregular  opening  just  be- 
neath the  apex.  It  transmits  the  internal 
carotid  artery,  and  a branch  of  the  sixth 
pair  of  nerves,  which,  uniting  wdth  the 
vidian  nerve,  is  described  by  some  anato- 
mists as  here  forming  the  commencement 
of  the  great  sympathetic.  Behind,  and  to 
the  outer  side  of  the  foramen  caroticum, 
there  is  a small  but  deep  excavation,  which 
has  received  the  name  of  fossa  jugularis. 
It  lodges  the  termination  of  the  lateral 
sinus,  which  here  forms  the' commencement 
of  the  internal  jugular  vein.  In  front  of 
the  termination  of  the  canalis  caroticus, 
but  between  it  and  the  spinous  process  of 
the  sphenoid,  bone,  there  is  an  irregular 
opening  from  the  Eustachian  tube,  or  the 
iter  a palato  ad  aurem,  leading  from  the 
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pharynx  to  the  tympanum.  Ujion  the 
anterior  surface  of  the  petrous  portion, 
there  is  a small  oj)ening  called  the  foramen 
innominatum,  transmitting  the  nervus  in- 
nominatus ; there  is  also  an  eminence,  indi- 
cating the  situation  of  the  superior  semi- 
circular canal  of  the  internal  ear.  Upon  the 
posterior  surface  there  is  a larger  opening, 
the  meatus  auditorius  internus,  or  fora- 
men auditivum  internum,  transmitting  the 
seventh  pair  of  nerves  and  the  internal 
auditory  artery.  Behind,  and  to  the  inner 
side  of  this,  there  is  an  irregular  excava- 
tion, which  assists  in  the  formation  of  the 
foramen  lacerum  basis  cranii  posterius. 
Above  the  meatus  auditorius  internus  there 
are  one  or  two  small  openings,  leading  from 
the  aquae-ducts  of  Cotunnius.  Both  the  an- 
terior and  the  posterior  surfaces  are  irre- 
gularly convex,  where  they  are  opposed  to 
the  middle  lobes  of  the  brain  and  to  the 
cerebellum.  Upon  the  upper  part  of  the 
petrous  portion  there  is  a sharp  ridge,  to 
which  the  tentorium  cerebelli  is  attached  ; 
and  upon  this  ridge  there  is  a groove 
(in  some  .subjects  more  distinct  than  in 
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others),  lodging  the  superior  petrosal  sinus. 

The  temporal  bone  is  articulated  supe- 
riorly to  the  parietal,  by  the  squamous 
suture,  to  the  back  part  of  the  sphenoid, 
by  the  additamentum  suturae  squamosae,  and 
to  the  occipital  by  the  additamentum  suturje 
lambdoidalis,  anteriorly  to  the  malar  bone, 
by  the  zygomatic  suture,  and  inferiorly  by 
the  glenoid  cavity,  to  the  condyle  of  the 
lower  jaw. 

os  ETHMOIDES 

Situated  beneath  the  frontal,  and  in  front 
of  the  sphenoid  bone,  is  of  a cuboid  figure, 
but  not  solid,  being  exceedingly  light,  and 
consisting  of  several  convoluted  plates, 
which  form  a kind  of  net-work,  not  unlike 
a honey-comb.  It  is  curiously  enclosed 
betw'een  the  orbitar  processes  of  the  os 
frontis.  Upon  its  upper  part  there  is  a 
sieve-like  structure,  which  has  received  the 
name  of  cribriform  plate  and  through  the 
apertures  of  this  plate,  the  filaments  of  the 
olfactory  nerves  pass  to  be  distributed  to 
the  nose.  The  whole  bone  appears  to  con- 
sist of  one  peri)endicular  lamella,  and  of  two 
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equilateral  portions.  The  perpendicular 
lamella  projects  anteriorly  above  the  cri- 
briform plate,  and  divides  it  into  two  por- 
tions. This  projection  has  received  the 
name  of  crista  galli,  from  its  resemblance 
to  a cock’s-comb,  and  to  it  the  falx  major 
is  attached.  The  perpendicular  lamella 
also  descends  inferiorly  to  form  the  nasal 
lamella,  which,  meeting  with  the  vomer  and 
nasal  cartilage  inferiorly,  with  the  processus 
azygos  of  the  sphenoid  bone  posteriorly, 
and  with  the  ossa  nasi  and  nasal  spine  of 
the  frontal  bone  anteriorly,  complete  the 
septum  narium.  In  front  of  the  crista 
galli,  there  is  a small  notch  or  excavation, 
which,  Mdien  the  bone  is  united  to  the  fron- 
tal, forms  the  foramen  coecum.  Upon  the 
sides  of  tlie  nasal  lamella,  inferiorly,  the 
ossa  spongiosa  superiora  are  placed.  These 
bones  hang  down  from  the  sides  of  the 
septum  narium,  and  are  each  rolled  up  like 
a scroll  of  parchment.  The  lateral  portions 
are  externally,  remarkably  thin,  semi-trans- 
parent, and  smooth,  and  this  smooth  por- 
tion, which  has  received  the  name  of  os 
planum,  forms  a considerable  part  of  the 
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inner  side  of  the  orbit.  Between  it  and  the 
os  spongiosum  superius,  on  each  side,  there 
is  a large  cavity,  extending  superiorly  as 
high  as  the  cribriform  plate,  which  is  called 
the  ethmoidal  sinus.  Between  the  ossa 
plana  and  the  orbitar  processes  of  the  os 
frontis,  there  are  two  openings  upon  each 
side,  or  rather  excavations,  being  only  com- 
plete when  the  bones  are  in  contact  with 
the  frontal ; which  are  called  the  foramina 
orbitaria  interna  anteriora  et  posteriora,  and 
are  the  same  as  were  alluded  to  in  describ- 
ing that  bone.  In  front  of  the  ossa  plana 
there  are  some  small  cavities  separated  from 
each  other  by  thin  bony  septa,  wdiich, 
when  the  bone  is  articulated  with  the  os 
unguis  of  either  side,  are  completely  shid 
from  view ; they  are  called  the  anterior 
ethmoidal  cells. 

The  ethmoid  bone  is  articulated  with 
thirteen  bones  ; superiorly  with  the  frontal, 
where  it  is  received  into  the  ethmoidal 
fissure ; posteriorly,  with  the  processus 
azygos  of  the  sphenoid  bone,  and  with 
the  palate  bones  ; anteriorly  with  the 
nasal  bones,  and  anteriorly  and  laterally 
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with  the  ossa  unguis,  and  nasal  processes 
of  the  superior  maxillary  bones  ; and  in- 
feriorly  with  the  vomer  and  inferior  spongy 
bones. 

os  SPHENOIDES 

Completes  the  cranium,  and  closes  it 
below.  It  is  also  named  cuneiform,  or 
wedge-like  bone,  from  its  being  w^edged  in 
between  all  the  other  bones  of  the  cranium. 
In  shape,  it  is  thought  to  resemble  a bat 
with  its  wings  extended,  and  certainly  the 
resemblance  is  still  more  striking  wdien  the 
ethmoid  bone  is  attached  to  it ; the  tem- 
poral processes  forming  the  wings,  and  the 
pterygoid  the  feet,  its  middle  constitutes 
the  body,  and  the  ethmoid  answers  to  the 
head.  It  is  on  account  of  this  resemblance, 
that  it  is  frequently  called  the  pterygoid 
bone.  It  is  usually  divided  into  a central 
portion,  or  body  and  processes.  The  body 
is  much  excavated,  to  receive  the  pituitary 
gland  ; this  excavation,  which  has  received 
the  name  of  sella  turcica  from  its  resem- 
blance to  a Turkish  saddle,  is  bounded  an- 
teriorly and  posteriorly,  by  what  are  called 
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the  anterior  and  posterior  clinoid  processes. 
The  two  anterior  arising  from  the  fore  part 
of  the  body  of  the  bone,  are  widely  sepa  - 
rated from  each  other,  whilst  the  posterior, 
arising  from  a common  base,  afterwards 
diverge,  and  thus  they  difter  from  the 
anterior.  Proceeding  transversely  outwards 
from  the  anterior  clinoid  processes,  we  find 
the  transverse,  spines  to  which  the  tento- 
rium cerebelli  is  attached.  Upon  each  side 
of  the  body,  the  alffi  or  wings,  are  situated, 
which  are  excavated,  for  partially  support- 
ing the  middle  lobes  of  the  cerebrum.  J'hich 
ahfi  posseses  three  processes,  anorbitar,  tem- 
poral, and  spinous.  The  orbitar  is  placed  an  - 
teriorly, and  forms  a considerable  portioti  of 
the  outer  part  of  each  orbit.  The  temporal  is 
placed  externally,  forming  a part  of  the  tem- 
poral fossa,  occupying  the  space  between  the 
frontal,  malar,  parietal,  and  temporal  bones, 
and  by  meeting  the  former  and  two  latter 
of  these  bones,  by  a thin  scaly  edge,  it 
forms  a part  of  the  squamous  suture.  Tlie 
spinous  is  placed  posteriorly,  and  sinks  in 
under  the  petrous  portion  of  the  temporal 
bone.  Upon  the  back  part  of  the  body  of 
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tlie  sphenoid  bone  there  is  a rough  surface, 
by  M’hich  it  is  connected  with  the  cunei- 
form process  of  the  occipital  bone.  In 
front  of  the  anterior  clinoid  processes  there 
are  two  large  and  round  openings,  called 
the  foramina  optica.  Each  transmits  the 
optic,  or  second  pair  of  nerves,  and  the 
ophthalmic  arteries  to  the  eye.  Between 
the  transverse  spines  and  alae  of  the  bone 
there  are  also  two  very  large  and  irregular 
openings,  the  foramina  lacera  orbitalia  su- 
periora,  transmitting  the  third  pair  of 
nerves,  the  fourth  pair,  the  first  division  of 
the  fifth  pair,  called  the  ophthalmic,  and  the 
sixth  pair  ; and  also  the  ophthalmic  veins. 
Immediately  behind  and  below  these  last 
openings  we  find  two  smaller  ones,  the  fo- 
ramina rotunda,  which  transmit  the  se- 
cond division  of  the  fifth  pair  of  nerves, 
called  the  superior  maxillary.  Still  more 
externally  and  posteriorly  to  the  body,  are 
the  foramina  ovalia,  transmitting  the  third 
division  of  the  fifth  pair,  called  the  in- 
ferior maxillary ; and,  last  of  all,  the  fora- 
mina spinoea,  giving  passage  to  the  middle 
meningeal  arteries.  Upon  the  back  part  of 
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the  sella  turcica  there  is  a groove  on  each 
side,  in  which  the  internal  carotid  arteries 
pass,  to  get  into  the  cavernous  sinuses.  At 
the  roots  of  the  anterior  clinoid  processes 
there  is  a prominence  called  the  processus 
Olivaris,  which  separates  the  optic  nerves 
from  each  other ; and  in  front  of  it  there  is 
a small  transverse  groove,  in  wdiich  is  re- 
ceived the  commissure  of  the  optic  nerves. 
The  centre  of  the  bone,  anteriorly,  has  a 
projecting  process,  which  has  received  the 
name  of  processus  azygos.  This  process 
articulates  with  the  vomer  and  nasal  lamella 
of  the  ethmoid  bone,  and  so  forms  a part  of 
the  septum  narium.  Upon  the  sides  of  it 
there  are  two  thin  plates  of  bone,  which 
from  their  shape  have  been  called  ossa 
triangularia,  and  on  removing  them  "we 
expose  the  sphenoidal  sinuses.  These  si- 
nuses are  two  large  cavities  occupying 
nearly  the  whole  of  the  body  of  the  bone, 
being  merely  separated  from  each  other  by 
a thin  bony  septum.  Proceeding  perpen- 
dicularly downwards  from  the  inferior  sur- 
face of  the  bone,  at  the  line  of  junction  be- 
tween the  body  and  ahe,  there  are  large 
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processes,  which  have  received  the  mime  of 
pterygoid,  situated  on  each  side  of  the 
azygos  process,  and  rather  posterior  to  it. 
These  processes  consist  of  an  internal  and 
external  pterygoid  plate,  and  hence  they 
are  often  described  as  four  processes.  The 
plates  themselves  are  united  at  an  angle 
anteriorly,  and  diverge  behind  so  as  to 
form  an  angular  groove.  Of  these,  the 
internal  are  much  the  largest,  being  both 
longer  and  narrower  than  the  external  ; 
each  terminates  in  an  hamular  or  unciform 
process,  upon  the  extremity  of  which  there 
is  a pulley  receiving  the  tendon  of  the  ten- 
sor palati  muscle.  The  external  plate  is 
turned  outwards,  whilst  at  the  same  time, 
it  projects  farther  back  than  the  internal, 
it  bounds  the  pterygoid  fossa  and  gives  ori- 
gin to  the  external  pterygoid  muscle.  At  the 
root  of  the  internal  pterygoid  plate,  there 
is  a slight  depression  called,  fossa  navicu- 
laris,  which  gives  origin  to  the  tensor  palati 
muscle.  In  the  groove  between  the  two 
plates,  arises  the  internal  pterygoid  muscle ; 
and  in  the  triangular  space  left  at  their 
inferior  divergence,  the  pyramidal  process 
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of  the  palate  bone  is  received.  In  addi- 
tion to  the  foramina  placed  internally, 
which  we  have  already  described,  there  are 
two  others  which  are  situated  at  the  roots 
of  the  pterygoid  processes,  and  which  are 
not  seen  at  all  upon  the  internal  surface 
of  the  bone,  called  foramina  pterygoidea; 
they  lead  into  the  pterygoid  canals,  which 
pass  above  the  pterygoid  processes,  run- 
ning horizontally  from  before  backwards, 
and  transmitting  small  branches  of  arte- 
ries and  nerves. 

The  sphenoid  bone  is  articulated  pos- 
teriorly by  its  body,  with  the  basilar  pro- 
cess of  the  occipital  bone,  and  anteriorly 
n ith  the  ethmoid.  By  the  anterior  and 
lateral  edges  of  its  alie  with  the  orbitar 
processes  of  the  frontal  bone;  by  the  su- 
perior and  posterior  edges  of  its  alse  with 
the  parietal  and  squamous  portions  of  the 
temporal  bones ; and  by  its  spinous  pro- 
cesses with  the  petrous  portions  of  the 
same  bones.  With  the  malar  bones  by  the 
external  edges  of  its  orbitar  processes, 
with  the  palate  bones  by  its  pterygoid 
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irocesses  and,  lastly,  with  the  vomer,  by 
its  azygos  process. 

Having  described  the  bones  of  the  cra- 
nium separately,  we  shall  now  give  a 
general  repetition  of  the  parts,  in  the  order 
that  they  present  themselves  at  the  external 
and  internal  basis  of  the  skull. 

Of  parts  seen  at  the  Internal  base. 

Anteriorly,  and  in  the  centre,  we  first 
find  the  crista  galli  of  the  ethmoid  bone, 
having  upon  each  side  the  cribriform  plate 
of  the  same  bone,  and  still  more  outwardly 
and  laterally,  the  orbitar  jDrocesses  of  the 
os  frontis,  with  their  irregular  elevations 
and  depressions,  corresponding  with  the 
cerebral  convolutions.  About  an  inch  and 
a half  behind  the  root  of  the  crista  galli, 
but  still  in  the  centre,  the  sella  turcica  is 
situated,  bounded  anteriorly  and  posteri- 
orly by  its  anterior  and  posterior  clinoid 
processes.  Descending  from  its  root  is  the 
cuneiform  process  of  the  occipital  bone, 
abruptly  terminating  at  the  foramen  mag- 
num. Beyond  the  foramen  magnum  are 
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the  crucial  ridges,  formed  by  one  perpen- 
dicular and  one  transverse  spine.  Upon 
the  sides  of  the  sella  turcica  there  are  two 
large  cavities,  which  are  bounded  anteri- 
orly by  the  transverse  spines  and  alae  of 
the  sphenoid  bone ; and,  posteriorly,  by 
the  petrous  portions  of  the  temporal  bones. 
These  cavities  contain  the  middle  lobes  of 
the  cerebrum.  Between  the  petrous  por- 
tions of  the  temporal  bones  and  trans- 
verse ridge  of  the  occipital,  there  are  two 
others,  which  receive  the  lobes  of  the  ce- 
rebellum. The  space  above  the  transverse 
ridge  of  the  occipital  bone  and  petrous 
portions  of  the  temporal  bones  is  wholly 
occupied  by  the  posterior  lobes  of  the 
cerebrum. 

Of  the  pj'i?ic{pal  Foramina  seen  Internally. 

Anteriorly  to  the  anterior  clinoid  pro- 
cesses of  the  sphenoid  bone,  we  first  find 
the  foramina  optica,  transmitting  the  se- 
cond pair  of  nerves,  or  optic  and  ophthal- 
mic arteries  to  the  eye.  Between  the 
transverse  spines  and  aljje  of  the  same 
bone,  the  foramina  lacera  orbitalia  superi- 
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ora  are  situated,  which  give  passage  to 
the  third  pair  of  nerves ; the  fourth  pair  ; 
the  first  division  of  the  fifth  pair ; and  the 
sixth  pair  of  nerves  ; and  also  the  ophthal- 
mic veins.  Behind  these  openings,  we  find 
the  foramina  rotunda,  transmitting  the  se- 
cond division  of  the  fifth  pair  of  nerves, 
called  the  superior  maxillary.  Still  more 
posteriorly  and  laterally  than  the  foramina 
rotunda,  are  the  foramina  ovalia,  trans- 
mitting the  third  division  of  the  fifth  pair, 
called  the  inferior  maxillary  ; and  lastly, 
the  foramina  spinosa,  through  which  the 
middle  meningeal  arteries  enter  the  skull. 
Next  in  order  are  the  irregular  open- 
ings, between  the  petrous  portions  of  the 
temporal  bones  and  body  of  the  sphenoid, 
transmitting  the  internal  carotid  arteries. 
Upon  the  back  part  of  the  petrous  portion 
of  each  temporal  bone,  the  foramen  au- 
ditivum  internum  is  situated  ; giving  pas- 
sage to  the  seventh  pair  of  nerves,  called 
auditory  ; and  also  the  blood-vessels  of  the 
internal  ear.  Between  the  back  part  of 
the  petrous  portions  of  the  temporal  bones 
and  sides  of  the  occipital,  the  foramina 
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laccra  basis  cranii  posteriora  are  situated ; 
which  transmit  the  par  vagum,  or  eighth 
pair  of  nerves  , also  the  accessory  nerves, 
and  internal  jugular  veins.  To  the  inner 
side,  and  somewhat  below  these  openings, 
we  find  the  foramina  condyloidea  anteri- 
ora,  transmitting  the  ninth  pair  of  nerves. 
Lastly,  we  have  the  foramen  magnum, 
through  which  the  medulla  spinalis,  with 
its  vessels  and  membranes  leave,  and  the 
vertebral  arteries  and  accessory  nerves  en- 
ter the  skull.  In  addition  to  this  descrip- 
tion of  the  principal  foramina,  there  are 
several  smaller  ones,  worthy  of  notice. 
The  first  of  these  is  the  foramen  coecum, 
situated  immediately  in  front  of  the  crista 
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galli  of  the  ethmoid  bone ; between  it  and 
the  spinous  process  of  the  os  frontis,  it 
transmits  a small  vein,  which  forms  the 
commencement  of  the  superior  longitudi- 
nal sinus.  On  each  side  of  the  crista  galli 
are  the  cribriform  foramina  of  the  ethmoid 
bone,  which  give  passage  to  the  small  fi- 
laments of  the  first  pair  of  nerves,  called 
the  olfactory.  Between  the  temporal  and 
sphenoid  bones,  on  the  inner  side  of  the 
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fissures  for  the  internal  carotid  arteries^ 
there  are  two  small  and  irregular  openings 
called  the  foramina  lacera  basis  cranii  an- 
teriora.  These  openings  in  the  recent  sub- 
ject are  nearly  closed  by  cartilage ; but 
they  transmit  the  vidian  nerve  after  it  has 
passed  backwards,  through  the  pterygoid 
foramen,  in  the  base  of  the  process  of  the 
same  name.  Between  the  contiguous  edges 
of  the  petrous  portion  of  the  temporal  bone, 
and  also  of  the  sphenoid,  upon  each  side, 
there  is  a groove  which  leads  backwards 
and  outwards,  and  lodges  the  cartilaginous 
part  of  the  Eustachian  tube.  Upon  the 
fore  part  of  the  petrous  portions  of  the 
temporal  bones  we  fijid  two  small  open- 
ings, called  the  foramina  innominata,  trans- 
mitting the  nervi  innominati ; and  lastly, 
upon  the  back  part  of  the  petrous  portions, 
two  very  minute  openings  from  the  aquae - 
ducts  of  Cotunnius. 

Of  j)avts  seen  at  the  External  base. 

In  the  centre,  anteriorly,  the  nasal  la- 
mella of  the  ethmoid  bone  is  situated  j and 
upon  each  side  of  it,  the  cribriform  plate 
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of  the  same  bone.  Upon  the  sides  of  the 
nasal  lamella,  but  rather  more  outwardly, 
the  superior  spongy  bones,  and  still  more 
externally,  the  ethmoidal  cells,  ossa  plana, 
and  the  orbitar  processes  of  the  os  frontis. 
In  the  centre,  but  more  posteriorly  than 
the  nasal  lamella,  the  azygos  process  of 
the  sphenoid  bone  is  situated,  and  upon 
each  side  of  it  the  pterygoid  processes, 
and  still  further  outwards,  portions  of  the 
aliB  of  the  bone.  More  externally  than  the 
latter,  are  the  zygomatic  processes  of  the 
temporal  bones,  overhanging,  as  it  were, 
the  temporal  fossfe.  In  a line,  posteriorly 
with  the  processus  az5'gos,  the  basilar  pro- 
cess of  the  occipital  bone  is  situated ; and 
at  the  termination  of  this  process,  the  fo- 
ramen magnum,  having  upon  its  anterior 
margin  the  condyloid  processes.  Upon  the 
sides  of  the  basilar  process,  the  petrous 
portions  of  the  temporal  bones  are  situ- 
ated ; more  laterally,  the  glenoid  cavities 
of  the  same  bones  ; and  more  externally 
and  laterally  than  these,  the  styloid,  mas- 
toid, and  vaginal  processes.  Posteriorly 
to  the  foramen  magnum,  are  the  crucial 
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ridges  formed  of  one  perpendicular  and  two 
transverse  spines ; the  former  terminating 
in  the  posterior  extremity  of  the  base  of  the 
skull,  at  tlie  tuberosity  of  the  occipital  bone. 

Of  the  Formnina  seen  externally , which  are 
not  visible  internally . 

The  first  are  the  foramina  pterygoidea, 
situated  at  the  roots  of  the  pterygoid  pro- 
cesses. Immediately  in  front  of  the  foramen 
caroticum,  on  each  side,  between  it  and  the 
spinous  process  of  the  sphenoid  bone,  there 
is  a small  fissure  from  the  Eustachian  tube. 
This  fissure  may  be  traced  in  continuation 
with  the  groove  which  was  spoken  of  when 
describing  the  foramina  of  the  internal 
base.  Just  upon  the  inner  side,  and  a little 
in  advance  of  the  vaginal  process,  the  fora- 
mina carotica  are  situated,  leading  into  the 
carotid  canal,  and  terminating  in  an  irregular 
opening  upon  the  under  and  fore  part  of 
the  petrous  portion  of  the  temporal  bone, 
so  as  to  appear  continuous  with  the  grooves 
upon  each  side  of  the  sella  turcica  ; con- 
sequently the  carotid  arteries  do  not  di- 
rectly perforate  the  base  of  the  skull,  but 
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follow  the  tortuous  course  of  this  bony 
channel  before  they  mount  up  into  the 
brain.  Upon  the  outer  and  back  part  of 
the  glenoid  cavity  on  each  side,  the  opening 
of  the  meatus  auditorius  externus  is  situated, 
which  is  circular  in  the  child,  and  oval  in 
the  adult,  its  greatest  diameter  being  from 
above  downwards.  At  the  roots  of  tlie 
mastoid  processes  posteriorly,  we  find  the 
foramina  mastoidea  transmitting  veins  to 
the  lateral  sinuses.  On  the  inner  side  of 
the  vaginal  processes,  between  them  and 
the  styloid,  the  foramina  stylo-niastoidea 
are  placed,  transmitting  the  portio  dura  of 
the  seventh  pair  of  nerves.  Behind  the 
condyloid  processes  of  the  os  occipitis,  are 
the  foramina  condyloidea  posteriora,  traus- 
mitting  small  veins  to  the  lateral  sinuses  or 
an  artery  to  the  dura  mater ; and  lastly,  in 
the  orbits,  there  are  two  small  openings, 
which  were  spoken  of  when  describing  the 
ethmoid  and  frontal  bones,  and  which  are 
situated  upon  the  inner  side  of  each  orbit, 
called  the  foramina  orbitaria  interna  an- 
teriora  et  posteriora,  transmitting  small 
branches  of  arteries,  and  nerves. 
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Of  the  course  of  the  superior  longitudinal 
and  lateral  sinuses. 

The  superior  longitudinal  sinus  com- 
mences by  a small  vein,  which  emerges  at 
the  foramen  coecum ; it  runs  along  the  spine 
of  the  os  frontis,  and  beneath  the  sagittal 
suture,  in  the  groove  formed  by  the  union 
of  the  parietal  bones ; it  then  descends 
upon  the  upper  half  of  the  perpendicular 
spine  of  the  occii)ital  bone,  and  finally  ter- 
minates in  one  of  the  lateral  sinuses,  ge- 
nerally in  the  right  lateral. 

The  lateral  sinus  of  either  side  com- 
mences from  the  termination  of  the  su- 
perior longitudinal;  it  runs  along  the  trans- 
verse ridge  of  the  occipital  bone,  then 
upon  the  posterior  and  inferior  angle  of 
the  parietal ; from  this  it  passes  upon 
the  petrous  portion  of  the  temporal  bone, 
opposite  to  the  mastoid  process,  and 
a second  time  it  gets  upon  the  occi- 
pital by  the  side  of  the  foramen  mag- 
num, and  eventually  leaves  the  skull  at 
the  foramen  lacerum  basis  cranii  posterius, 
enters  the  fossa  jugularis,  and  there  forms 
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the  commencement  of  the  internal  jugular 
vein.  These  sinuses  receive  the  blood 
from  all  the  other  sinuses  of  the  brain, 
and  from  those  situated  at  the  base  of  the 
skull. 

This  then  completes  the  description  of 
the  bones  of  the  cranium,  and  of  the  parts 
seen  at  the  external  and  internal  basis  of 
the  skull.  We  now  pass  on  to  the  second 
part  of  our  subject,  and  proceed  to  de- 
scribe the 


BONES  OF  THE  FACE. 

The  bones  of  the  face  are  placed  im- 
mediately beneath  the  os  frontis,  and  the 
greater  part  of  them  are  grouped  together 
under  the  common  name  of  uppe?  jaw. 
The)'^  are,  as  we  have  before  stated,  four- 
teen in  number,  and  are  usually  divided 
into  six  pairs,  and  two  single  bones  ; as 
follows  : 

Two  ossa  nasi,  Two  ossa  malarum, 

— migifis,  — pa/ati, 

— maa;illaria  su-  — spongiosa  inferiora. 

periorat 

F 
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These  constitute  the  six  pairs.  The 
two  single  bones  are,  the  vomer  and  the 
os  maxillare  inferius. 

All  these  bones  are  united  to  the  cra- 
nium and  to  each  other  by  various  sutures, 
which  have  received  names  from  their  po- 
sition and  the  course  which  they  take, 
but  they  are  only  so  many  specimens  of 
the  sutura  harmonia,  their  edges  being 
merely  in  apposition,  and  as  they  are  of  no 
practical  utility,  we  shall  pass  over  them, 
and  proceed  to  describe  the 

OSSA  NASI. 

These  bones  are  situated  in  the  upper 
part  of  the  face,  immediately  beneath  the 
centre  of  the  os  frontis,  and  between  the 
nasal  processes  of  the  superior  maxillary 
bones.  They  are  convex  externally  from 
side  to  side,  to  form  the  bridge  of  the 
nose ; and  they  are  also  concave  from 
above,  downwards.  Their  posterior  sur- 
faces are  each  marked  by  a minute  opening, 
for  the  transmission  of  small  blood  ves- 
sels and  nerves.  They  are  concave  inter- 
nally, to  increase  the  cavities  of  the  nos- 
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trils.  Their  figure  is  oblong,  and  is  usually 
contracted  in  the  middle,  expanded  above, 
and  still  more  so  below.  Their  upper  edges, 
by  which  they  are  connected  to  the  nasal 
process  of  the  os  frontis,  are  serrated, 
wdiilst  the  internal  edges,  where  they  are 
in  contact,  are  flattened.  Below,  they 
terminate  in  a thin  edge,  by  which  they 
are  articulated  with  the  nasal  cartilage,  and 
their  outer  edges  are  rather  serrated  for 
connexion  with  the  nasal  processes  of  the 
superior  maxillary  bones.  When  they  are 
in  contact,  there  is  a prominent  ridge 
formed,  by  which  they  are  articulated  with 
the  nasal  lamella  of  the  ethmoid  bone, 
and  thus  they  assist  in  the  formation  of 
the  septum  narium.  ' 

OSSA  UNGUIS  VEL  OSSA  LACEIRYMALIA, 

Are  tw'o  small,  flat,  quadrangular-shaped 
bones,  situated  at  the  inner  and  fore  part 
of  each  orbit,  just  beneath  the  internal 
angular  process  of  the  os  frontis,  and  be- 
hind the  nasal  processes  of  the  superior 
maxillary  bones.  The  external  surface  of 
each  bone  is  divided  into  t\vn  unequal  por- 

r 2 


68 


tions,  by  means  of  an  oblique  ridge,  the 
outermost,  or  anterior  of  which  is  hol- 
lowed or  grooved,  to  assist  in  the  forma- 
tion of  the  lachrymal  fossae,  in  which  the 
lachrymal  sac  is  received.  The  posterior, 
or  innermost  portion,  is  smooth,  in  order 
to  form  a part  of  the  inner  side  of  the 
orbit.  The  internal  surface  is  concave,  co- 
vering a part  of  the  ethmoidal  cells.  Su- 
periorly the  bone  has  a rough  and  slightly 
serrated  edge,  by  which  it  is  connected 
with  the  internal  angular  process  of  the  os 
frontis.  Behind,  it  is  opposed  to  the  os 
planum  of  the  ethmoid  bone ; in  front 
it  is  connected  with  the  nasal  process  of 
the  superior  maxillary  bone  3 and  interiorly 
it  joins  the  inferior  spongy  bone.  It  is 
this  bone  which  is  pierced  in  the  opera- 
#Ton  for  fistula  lachrymalis,  an  operation 
which  is  easily  performed,  even  with  a 
common  probe,  care  being  taken  to  carry 
the  point  in  the  direction  of  the  groove 
and  nasal  duct. 

OSSA  MAXILLARIA  SUPERIORA. 

The  superior  maxillary  bones  are  two 
large  bones  of  an  exceedingly  odd  figure, 
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forming  the  greater  part  of  the  face ; be- 
ing irregularly  convex  externally,  and  ir- 
regularly concave  internally.  From  the 
upper  and  inner  part  of  each  bone,  the 
nasal  process  ascends,  terminating  supe- 
riorly in  a serrated  edge,  to  be  connected 
with  the  internal  angular  process  of  the 
os  frontis.  The  external  surface  of  this 
process  is  slightly  grooved  where  it  gives 
origin  to  the  orbicularis  palpebrarum  and 
levator  labii  superioris  alfeque  nasi  muscles. 
The  internal  or  nasal  surface  is  somewhat 
concave,  and  presents  a rough  line,  run- 
ning from  before,  backwards,  to  which  the 
inferior  spongy  bone  is  attached.  Above 
this  there  is  a depression,  corresponding 
with  the  middle  meatus ; and  tow'ar'ds  the 
top,  a rough  surface,  which  conceals  the 
anterior  ethmoidal  cells.  Behind,  and  to 
the  outer  side,  there  is  another  groove, 
very  distinctly  marked,  which,  when  the 
bone  is  in  contact  wdtli  the  os  unguis, 
assists  in  the  formation  of  the  lachrymal 
sac.  This  groove  is  afterwards  continued 
downwards,  behind  the  nasal  process,  into 
the  inferior  chamber  of  the  nose,  and 
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forms  a part  of  the  nasal  canal,  through 
which  the  nasal  duct  passes.  The  ante- 
rior border  of  the  nasal  process  is  rough, 
for  its  articulation  with  the  nasal  bone. 
To  the  outer  side,  and  more  posteriorly 
than  the  nasal  process,  the  orbitar  process 
is  situated.  This  process  slants  upwards 
and  backwards,  and  forms  a large  portion 
of  the  floor  of  the  orbit.  Underneath  it, 
we  find  the  canalis  sub-orbitarius,  which 
terminates  anteriorly,  at  the  foramen  infra- 
orbitarium ; an  opening  which  is  placed 
from  a quarter  to  half  an  inch  below  the 
floor  of  the  orbit.  The  canal  and  the 
opening  transmit  the  infra-orbitar  blood- 
vessels and  nerve.  The  space  between  the 
orbitar  and  nasal  processes  is  occupied  by 
the  os  unguis.  Below,  and  to  the  outer 
side  of  the  orbitar  process,  there  is  a 
rough  eminence,  which  projects  immedi- 
ately over  the  second  and  third  molar  teeth; 
and  has  received  the  name  of  malar  tube- 
rosity, by  which  this  bone  is  articulated 
with  the  malar.  Underneath,  and  some- 
what anterior  to  this  eminence,  the  bone 
is  hollowed,  forming  what  is  called  the 
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fossa  canina ; from  which  the  levator  an- 
guli-oris  muscle  arises.  Behind  the  malar 
tuberosity  the  surface  is  smooth,  and  slight- 
ly excavated,  and  forms  a part  of  the  zy- 
gomatic fossa.  Beyond  this  the  bone  be- 
comes convex  and  round,  constituting  the 
tuberosity,  which  has  a number  of  small 
openings,  transmitting  the  dental  nerves. 
Inferiorly,  the  bone  is  lengthened  by  the 
alveolar  border,  which  is  semi-circular  in 
shape,  convex  externally,  and  concave  in- 
ternally ; and  its  margin  is  pierced  by  a 
number  of  deep  excavations,  called  aceta- 
bula  dentia,  into  which  the  teeth  are  re- 
ceived. Upon  the  inferior  part  of  the 
bone,  internally,  the  palatine  process  is 
situated,  which  is  hollowed  above  from 
side  to  side  ; and  inferiorly  it  passes  in 
an  arched  direction,  from  before,  upwards 
and  backwards.  It  forms  part  of  the  roof 
of  the  mouth,  and  floor  of  the  nostrils. 
On  the  inner  side  of  this  process  there  is 
a rough  surface,  where  the  bone  meets  with 
its  fellow ; and  anteriorly  there  is  a small 
depression,  which  assists  in  forming  the 
foramen  incisivum.  Upon  this  rough  sur- 
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face,  superiorly,  there  is  a small  kind  of 
ridge  or  spinous  edge,  which,  wdien  arti- 
culated with  the  vomer,  assists  in  forming 
the  septum  narium.  At  the  termination  of 
the  alveolar  edge,  posteriorly,  there  is  a 
small  rough  surface,  which  is  connected 
with  the  tuberosity  of  the  j)alate  bone ; 
and  just  above  it  there  is  a slight  groove, 
which  contributes  to  the  formation  of  the 
posterior  palatine  canal.  External  to  the 
palatine  process  there  is  a large  cavity, 
svhich  occupies  nearly  the  whole  of  the 
body  of  the  bone,  and  has  been  named 
from  its  describer,  antrum  Highmorianum. 
This  cavity  is  concave  towards  the  cheek, 
and  flat  towards  the  nose,  and  is  separated 
from  the  nostril  by  a thin  bony  septum. 
In  the  macerated  bone  it  appears  a very 
large  opening,  but  in  the  recent  subject 
it  is  nearly  wholly  filled  up  with  ligament ; 
a very  small  aperture  only,  being  left,  just 
at  the  top  of  the  cavity.  This  cavity,  in 
persons  who  have  carious  teeth,  is  very 
frequently  attacked  with  acute  inflamma- 
tion, accompanied  with  considerable  fe- 
brile excitement ; suppuration,  indicated 
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by  repeated  rigors,  follows  ; and  it  becomes 
very  soon  distended  with  pus.  The  cheek 
appears  puffed,  shining,  and  livid,  and  the 
whole  face  enormously  swollen  and  de- 
formed ; the  sufferings  are  at  the  same 
time  exceedingly  severe;  and  if  the  pus 
be  not  speedily  evacuated,  caries  of  the 
bone  takes  place,  and  the  matter  makes 
its  exit  by  ulcerating  the  integuments  of 
the  cheek,  or  sometimes  by  the  sides  of 
the  molar  or  cuspidati  teeth.  In  an  acute 
attack,  the  diagnosis  is  generally  clear, 
and  these  serious  results  may  alwaj^s  be 
averted  by  a timely  removal  of  the  second 
and  third  molar  teeth,  and  perforating  the 
sockets  with  a probe  or  trocar.  The  pus 

V 

then  gradually  drains  away ; the  patient 
experiences  an  instantaneous  relief  to  his 
sufferings,  and  rapidly  gets  well.  The 
author  has  himself,  in  several  instances, 
merely  used  a probe,  with  the  most  suc- 
cessful results.  Where  the  inflammation 
is  chronic,  it  may  go  on  a long  time  unob- 
served, the  patient  merely  complaining  of 
tooth-ache ; and  the  integuments  of  the 
cheek  remaining  free  from  discoloration  or 
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swelling.  The  surgeon  must  therefore  be 
on  his  guard,  although  in  these  cases  the 
diagnosis  is  by  no  means  difficult. 

The  superior  maxillary  bone  is  articu- 
lated with  its  fellow,  with  the  frontal,  eth- 
moid, os  spongiosum  inferius,  os  nasi,  and 
os  unguis,  by  its  nasal  process  ; with  the 
palate  bone,  by  its  tuberosity ; with  the 
malar,  by  its  malar  protuberance ; and, 
lastly,  with  the  vomer  and  nasal  cartilage, 
by  the  spinous  ridge  of  its  palatine  process. 

os  MALE. 

This  bone,  which  is  quadrangular  in 
form,  is  common  to  the  face  and  orbit. 
Its  anterior  or  facial  surface,  though  pierced 
by  numerous  small  foramina,  is  tolerably 
smooth  and  convex ; whilst,  posteriorly,  it 
is  a little  concave.  Its  convexity  forms 
the  prominent  part  of  the  cheek,  its  con- 
cavity, a part  of  the  temporal,  or  zygo- 
matic fossa,  under  which  the  temporal 
muscle  passes.  The  bone  is  distinguished, 
in  addition,  by  three  considerable  processes, 
viz.  an  orbitar,  maxillary,  and  a zygo- 
matic. The  orbitar  process,  placed  su- 
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periorly,  forms  a large  portion  of  the  lower 
and  outer  part  of  the  orbit.  It  is  bounded, 
anteriorly,  by  a raised  lunated  edge,  which 
terminates  externally  and  superiorly  in  a 
rough  projection,  by  which  it  is  connected 
with  the  external  angular  process  of  the 
os  frontis.  The  maxillary  process  is  situ- 
ated upon  the  inner  and  lower  part,  and  is 
articulated  to  the  malar  tuberosity  of  the 
superior  maxillary  bone.  Behind,  and  most 
externally,  we  find  the  zygomatic  process, 
which  is  connected  with  the  same  process 
of  the  os  temporis,  and  thus  the  zygoma 
is  formed.  The  anterior  surface  of  this 
bone  gives  origin  to  the  zygomatici ; its 
inferior  border  to  the  masseter;  and  its 
anterior  angle,  partially  to  the  levator  labii 
superioris.  It  is  articulated  with  the  fron- 
tal and  sphenoid  bones,  by  its  orbitar  pro- 
cess ; with  the  superior  maxillary  bone,  by 
its  maxillary  process  ; and  with  the  tem- 
poral, by  its  zygomatic  process. 

os  TALATI. 

The  palate  bone,  though  of  an  irregular 
shape,  has  not  been  inaptly  compared  to 
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the  letter  L,  one  part  being  vertical,  and 
the  other  horizontal.  It  is  wedged  in,  as 
it  were,  between  the  pterygoid  process  of 
the  sphenoid  bone  and  palatine  process  of 
the  superior  maxillary  bone.  It  partly  en- 
ters into  the  formation  of  the  nose,  mouth, 
and  orbit,  and  may  be  divided  into  a nasal, 
pterygoid,  and  palatine  portion ; the  nasal 
constituting  the  vertical,  and  the  ptery- 
goid and  palatine  the  horizontal,  portion, 
or,  if  the  bone  be  viewed  in  profile,  the 
base  of  the  letter  L.  The  palatine  por- 
tion, or  process,  projects  transversely  in- 
wards from  the  vertical,  and  has,  anteri- 
orly, a rough  surface,  by  which  it  is 
connected  to  the  back  part  of  the  palatine 
process  of  the  superior  maxillary  bone. 
It  has  also  another  rough  surface,  upon 
its  inner  side,  connecting  it  with  its  fel- 
low. This  lateral  rough  edge  has,  superi- 
orly, a projecting  spinous  ridge,  corre- 
sponding with  that  of  the  palate  plate  of 
the  superior  maxillary  bone;  and  when 
these  bones  meet  with  their  fellows,  there 
is  a fissure  formed  between  their  spinous 
ridges,  into  which  the  vomer  is  received. 
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The  palatine  process  is  concave,  both  su- 
periorly and  inferiorly,  forming  a part  of 
the  floor  of  the  nostrils  and  roof  of  the 
mouth.  The  superior  concavity  is  bound- 
ed externally  by  a ridge,  to  which  the 
inferior  spongy  bone  is  attached;  and  this 
forms  the  boundary  of  the  inferior  meatus, 
and  line  of  demarcation  between  the  pala- 
tine and  nasal  portions.  The  inferior  con- 
cavity of  the  palatine  process  has,  upon 
its  outer  side,  an  oval  opening,  which  is 
called  the  foramen  palatinum  poster ius. 
It  is  the  inferior  termination  of  the  pos- 
terior palatine  canal ; and  if  the  base  of 
the  skull  be  referred  to,  the  student  will 
have  a better  idea  of  its  real  situation  ; for 
it  is  placed  between  the  outer  side  ^ of  the 
palatine  process  of  the  palate  bone,  and 
the  inner  side  of  the  alveolary  margin  of  the 
superior  maxillary  bone,  just  anterior  to 
the  point  of  junction  between  these  bones 
and  the  pterygoid  processes  of  the  sphe- 
noid bone.  It  transmits  the  descending  pa- 
latine blood-vessels  and  nerves.  Behind 
this  opening  there  is  usually  another,  much 
smaller,  in  the  palate  bone  itself.  Pro- 
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ceeding  backwards  and  outwards  from  the 
palatine  process,  we  find  the  pterygoid 
process,  having,  posteriorly,  two  indis- 
tinct rough  grooves,  separated  by  a spi- 
nous ridge,  by  which  it  is  articulated  with 
the  anterior  part  of  the  pterygoid  pro- 
cess of  the  sphenoid  bone.  The  outer  part 
of  this,  the  pterygoid  portion  of  the  pa- 
late bone,  has  a rough  but  slight  pro- 
jection, which  has  received  the  name  of 
tuberosity,  by  which  it  is  connected  with 
the  inner  part  of  the  tuberosity  of  the 
superior  maxillary  bone.  Ascending  from 
the  outer  side  of  the  jjalatine  process  we 
find  the  nasal  or  vertical  process,  project- 
ing perpendicularly  upwards,  and  diverg- 
ing at  the  summit  into  two  processes.  It 
is  situated  just  upon  the  inner  side  of 
the  tuberosity  of  the  superior  maxillary 
bone,  and  commences  at  the  ridge  upon 
the  outer  side  of  the  palatine  process,  to 
which  the  inferior  spongy  bone  is  at- 
tached. That  part  of  the  bone  above  the 
ridge  is  a little  convex,  and  forms  the 
outer  wall  of  the  middle  meatus,  whilst 
the  outer  side  is  concave,  where  it  closes 
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a part  of  the  antrum  of  Highmore.  This 
side  is  unequally  divided  by  a perpendi- 
cular groove,  which,  when  the  bone  is  in 
contact  with  the  superior  maxillary,  forms 
the  posterior  palatine  canal ; terminating 
inferiorly,  as  w’e  have  before  stated,  at 
the  foramen  palatinum  posterius.  Of  the 
two  processes  formed  by  the  divergence 
of  the  nasal  portion,  superiorly,  the  ante- 
rior inclined  outwards  and  forwards,  forms 
a small  portion  of  the  floor  of  the  orbit. 
Internally  it  is  hollowed,  and  closes  a part 
of  the  ethmoidal  cells.  The  posterior, 
much  low'er  than  the  anterior,  consists  of 
a thin  plate  of  bone,  which,  internally, 
forms  a part  of  the  nasal  fossae ; and,  ex- 
ternally, looks  towards  the  azygos  ptocess 
of  the  sphenoid  bone.  At  the  point  of  di- 
vergence, there  is  a small  excavation,  which 
forms,  with  the  sphenoid,  the  spheno-pa- 
latine  foramen,  transmitting  the  spheno- 
])alatine  artery  and  nerve,  a branch  of  the 
second  division  of  the  fifth  pair  of  nerves. 

The  palate  bone  is  articulated  with  its 
fellow  3 also  with  the  superior  maxillary, 
ethmoid,  sphenoid,  vomer,  and  inferior 
spongy  bones. 
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OSSA  SPONGIOSA  INFERIOR  A. 

Each  bone  is  of  a spongy  structure, 
hence  its  name,  extending  from  before, 
backwards,  along  the  side  of  the  nasal 
fossae.  It  is  curled  up  in  the  nostril, 
being  attached  to  the  inner  side  of  the 
nasal  processes  of  the  superior  maxillary 
and  palate  bones,  and  also  to  the  os  un- 
guis, here  closing  a considerable  portion 
of  the  opening  from  the  antrum.  Above, 
and  upon  the  inner  side,  where  it  is  op- 
posed to  the  septum  narium,  it  is  regu- 
larly convex,  whilst  the  outer  part  is  con- 
siderably hollowed.  Inferiorly,  the  bone 
is  turbinated  or  twisted,  and  on  this  ac- 
count it  is  often  called  turbinated  hone, 
from  its  supposed  resemblance  to  the  la- 
teral half  of  an  elongated  bivalve  shell. 

This  completes  the  description  of  the 
six  pairs.  We  shall  now  commence  that 
of  the  vomer  and  os  maxillare  inferius. 

VOMER, 

So  named  from  its  resemblance  to  a 
plough-share,  is  situated  vertically,  be- 
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tween  the  nasal  fossje.  It  possesses  two  sur- 
faces (one  on  each  sidej  and  four  edges. 
The  lateral  surfaces  form  part  of  the  sep- 
tum, dividing  the  nasal  fosScB.  The  su- 
perior edge  is  thick,  and  deeply  grooved, 
and  into  this  groove  the  processus  azygos 
of  the  sphenoid  bone  is  received.  The 
anterior  edge,  consisting  of  two  portions, 
is  also  grooved  : the  superior,  to  be  arti- 
culated with  the  nasal  lamella  of  the  eth- 
moid bone ; and  the  descending,  or  infe- 
rior, which  is  grooved  likewise,  to  be 
connected  with  the  middle  nasal  cartilage. 
The  inferior  edge  is  merely  a thin  plate, 
which  is  received  between  the  spinous 

ridges  of  the  palatine  processes  of  the  su- 

\. 

perior  maxillary  and  palate  bones  j whilst 
the  posterior,  turned  towards  the  cavity 
of  the  fauces,  is  thin  and  unconnected  with 
any  other  bone. 

os  MAXILLARE  INFERIUS. 

This  bone  has  been  compared  in  figure 
to  a horse-shoe,  but  more  correctly  to  the 
Greek  v upsilon.  In  the  foetus  it  is  di- 
vided into  tw’o  portions,  which  are  after- 
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wards  consolidated  in  the  centre,  forming 
a prominence,  which  has  been  called  the 
symphysis,  or  chin.  Proceeding  outwards 
and  backwards,  upon  each  side  is  seen 
the  base,  and  this  terminates  at  the  an- 
gles. Superiorly  the  bone  is  deepened  by 
the  alveolar  border,  which  is  horizontal, 
and  is  pierced  by  the  acetabula  dentia, 
corresponding  with  those  of  the  superior 
maxillary  bone.  About  an  inch  to  the 
outer  side  of  the  symphysis,  on  each  side 
of  the  bone,  the  foramen  mentale  is  si- 
tuated, wdiich  is  the  anterior  termination 
of  the  inferior  maxillary  canal,  and  trans- 
mits the  terminal  branches  of  the  dental 
nerve  and  artery.  Passing  upwards  and  ob- 
liquely backwards  from  the  angles,  w^e  find 
the  ascending  plates ; each  plate  terminating 
superiorly,  in  two  considerable  processes, 
the  anterior  of  which,  nearly  vertical,  and 
called  the  coronoid,  is  thinner,  than  the 
posterior,  and  has  a pointed  or  conical 
extremity,  which  receives  the  insertion 
of  the  temporal  muscle.  The  posterior, 
oblique,  much  stronger  than  the  anterior, 
terminates  by  an  oblong  process,  called 
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condyloid,  having  its  greatest  diameter  from 
without,  inwards,  and  is  covered  with  an 
articulating  surface,  which  is  received  into 
the  glenoid  cavity  of  the  os  temporis.  Be- 
tween these  two  processes  the  bone  is 
deeply  excavated,  forming  what  is  called 
the  sigmoid  notch ; and  if  viewed  when 
the  bones  are  in  situ,  it  will  be  found  to 
form  a complete  circle,  with  the  arch  of 
the  zygoma.  If  the  coronoid  process  be 
carefully  examined,  it  will  be  seen  to  arise 
by  two  prominent  oblique  lines  j one  on 
each  side,  which  pass  obliquely  down- 
wards and  forwards,  that  on  the  outer  side 
terminating  in  the  base  of  the  jaw,  oppo- 
site to  about  the  first  molar  tooth.  Its  union 
with  the  base  renders  the  anterior  part  of 
the  latter  very  projectile;  and  above  it  the 
bone  recedes  somewhat,  constituting  the 
incisor  fossa.  The  line  upon  the  inner 
side  may  be  traced,  descending  as  far  for- 
wards as  the  tubercle  of  the  jaw,  a pro- 
minence we  shall  presently  speak  of.  Both 
of  these  lines  give  origin  to  muscles  : that 
on  the  inner  side  more  particularly  to  the 
mylo-hyoideus.  Above  this,  there  is  a 
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smooth  surface,  with  which  the  sub-lingual 
gland  lies  in  contact;  and  below  it  an 
oblong  depression,  which  receives  the  sub- 
maxillary gland.  Upon  the  inner  side  of 
the  ascending  plate  there  is  a large  open- 
ing, which  is  called  the  foramen  max- 
illare  posterius,  or  the  posterior  opening 
of  the  inferior  maxillary  canal,  transmit- 
ting the  inferior  maxillary  blood-vessels 
and  nerve.  This  opening  leads  into  a ca- 
nal which  runs  throughout  the  whole  ex- 
tent of  the  bone,  and  terminates  near  the 
symphysis,  anteriorly,  at  the  foramen  men- 
tale.  Immediately  below  the  opening  there 
is  a groove,  which  marks  the  passage  of 
the  vessels  previously  to  their  entering 
the  canal.  The  angles  of  the  bone  inter- 
nally are  rough,  receiving  the  insertion  of 
the  pterygoideus  internus.  The  outer  part 
of  each  angle  is  also  rough,  receiving  the 
insertion  of  the  masseter  muscle.  Oppo- 
site to  the  symphysis,  internally,  there  is 
a small  tubercle,  (before  alluded  to,)  which 
gives  origin  to  the  genio-hyoideus  and 
genio-hyoglossus  muscles.  Beneath  this 
there  are  two  depressions,  which  receive 
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the  insertions  of  the  digastric  muscles. 
This  bone  is  articulated  by  means  of  its 
condyles  and  inter -articular  cartilages, 
with  the  glenoid  cavities  of  the  temporal 
bones.  It  is  a diarthrodial  articulation  and 
its  motions  are  upwards  and  downwards  ; 
but  in  consequence  of  the  articulating  sur- 
faces of  the  glenoid  cavities  extending 
upon  the  roots  of  the  zygomatic  processes, 
a considerable  degree  of  lateral  or  grind- 
ing motion  is  also  permitted,  and  it  may 
likewise  be  carried  beyond  the  upper  jaw. 

THE  TEETH. 

The  teeth,  in  the  adult,  are  thirty-two 
in  number;  sixteen  being  implanted  into 
each  jaw.  Each  tooth  is  divided  into  three 
parts,  viz.  a root,  which  is  concealed  in 
the  alveolus,  or  socket ; a crown,  or  head, 
projecting  above  the  level  of  the  alveolary 
margin ; and  an  intermediate  part,  or  neck, 
connecting  the  two  former.  The  root  and 
neck  are  composed  of  a peculiarly  dense 
osseous  matter,  similar  in  hardness  to  the 
pars  petrosa  of  the  temporal  bone ; whilst 
the  crown  is  encased  by  a layer  of  vrhite 
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and  excessively  hard  substance  called  ena- 
mel. This  is  very  abundant  at  the  supe- 
rior part  of  the  tooth;  but  less  so,  at  the 
neck,  and  disappears  at  the  very  com- 
mencement of  the  root.  Each  tooth  is 
also  hollow  in  the  centre,  and  is  here 
lined  with  a very  delicate  membrane,  upon 
which  the  nutritious  vessels  of  the  tooth 
ramify.  This  cavity  however  becomes  obli- 
terated in  old  age. 

The  teeth  are  divided  into  four  classes, 
viz.  the  incisors,  cuspidati,  or  canini,  hi- 
cuspidati,  or  small  molares,  and  the  large 
molares. 

The  incisors,  four  in  number  in  each  jaw, 
situated  at  the  fore-part  of  the  mouth,  are 
all  of  them  somewhat  cuneiform  or  wedged 
shape,  being  thin  superiorly,  convex  an- 
teriorly, flat  behind,  and  compressed  upon 
the  sides.  Those  of  the  upper  jaw  are 
larger  than  those  of  the  lower;  their  roots 
are  single,  elong^ated,  and  conical. 

The  canini,  or  cuspidati,  two  in  each 
jaw,  are  situated  upon  the  outer  side  of  the 
incisors.  They  are  convex  anteriorly,  and 
concave  behind;  and  superiorly  terminate 
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in  an  obtuse  edge.  Their  roots  are  single 
and  conical,  and  are  longer  than  those  of 
any  other  teeth. 

The  hicuspidati,  four  in  each  jaw,  so 
called  from  their  having  two  roots,  are 
situated  between  the  c4nini  and  molar 
teeth and  are  intermediate  to  them  in 
size.  They  are  convex  both  before  and 
behind,  and  compressed  laterally.  Their 
cutting  extremities  terminate  in  two  tu- 
bercles, one  external,  the  other  internal; 
the  former  being  the  larger.  Their  root 
is  single,  except  at  the  point,  where  it  is 
slightly  bifid. 

The  molar es,  six  in  number  in  each  jaw, 
complete  the  set.  They  are  of  a cuboid 
figure  at  the  crown,  compressed  bn  the 
sides,  as  well  as  from  before,  backwards  ; 
and  terminate  superiorly  in  four  consider- 
able tubercles ; two  situated  externally, 
and  two  internally,  are  separated  from  each 
other  by  a crucial  depression,  which  better 
fits  them  for  the  purposes  of  trituration. 
Their  roots  are  divided  into  three  or  four 
processes  : sometimes  however  there  are  but 
two.  The  last  of  this  set  are  the  smallest. 
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and  are  usually  called  dentes  sapientiee,  from 
their  not  appearing  till  an  advanced  period 
of  life. 

THE  ORBITS. 

The  orbits  are  two  large  funnel-shaped 
cavities,  situated  just  beneath  the  os  fron- 
tis,  having  their  bases  turned  forwards  and 
outwards,  and  their  apices  backwards  and 
inwards.  Each  orbit  is  composed  of  seven 
bones,  three  of  which  are  cranial,  and  are 
common  to  both  orbits,  viz.  the  frontal, 
ethmoid,  and  sphenoid  bones  ; and  four  of 
the  face,  which  are  proper  to  each  orbit, 
7)iz.  the  superior  maxillary,  malar,  palate, 
and  os  unguis ; so  that  entering  into  the 
formation  of  both  orbits  there  are  only 
eleven  bones. 

The  upper  part  or  roof  of  each  orbit  is 
concave,  and  is  formed  by  the  os  frontis  ; 
the  lower  part  by  the  os  maxillare  supe- 
rius.  The  inner  portion  partly  by  the 
os  unguis  and  os  planum  of  the  ethmoid 
bone  the  outer  part  by  the  os  male  and 
os  sphenoides  ; and  the  back  part,  in  part 
by  the  os  planum  of  the  ethmoid,  and  by 
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the  os  palati.  The  os  frontis  forms  the 
largest,  and  the  os  palati  the  least  part  of 
each  orbit. 

Openings  into  the  Orbits. 

In  the  inner  side  of  each  orbit  the  fora- 
mina orbitaria  interna  anteriora  et  poste- 
riora  are  situated ; at  the  back  part  the 
foramina  optica ; and  to  the  outer  side  of 
these,  the  foramina  lacera  orbitalia  superi- 
ora.  At  the  lower  and  outer  part,  the 
fissura  spheno-maxillaris,  so  called  from 
its  being  placed  between  the  sphenoid  and 
superior  maxillary  bones.  Underneath  the 
centre  of  each  orbit  the  canalis  sub-orbi- 
tarius  is  situated,  which  terminates  ante- 
riorly at  the  foramen  infra-orbitarium.  In 
the  upper  margin  we  find  the  foramen  su- 
pra-orbitarium,  and  to  the  inner  side  of 
this  a groove,  which  transmits  the  tendon 
of  the  superior  oblique  muscle  of  the  eye. 
The  external  margin  of  the  orbit  retreats 
considerably  behind  the  internal,  for  the 
purpose  of  allowing  a free  range  of  lateral 
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Situation  of  the  Palato- Maxillary  Canal. 

This  canal  is  to  be  found  at  the  poste- 
rior termination  of  the  spheno-maxillary 
fissure,  in  the  space  between  the  pterygoid 
process  of  the  sphenoid  bone,  and  tubero- 
sity of  the  superior  maxillary  bone.  If  a 
probe  could  be  passed  perpendicularly 
through  the  foramen  rotundum,  at  the 
base  of  the  skull,  it  would  be  sure  to 
track  the  course  of  this  canal,  which  ter- 
minates interiorly,  at  the  foramen  palati- 
num  posterius,  and  transmits  the  palato- 
maxillary blood-vessels  and  nerve. 

The  Nasal  Fossce. 

The  nose  is  formed  partly  of  bone  and 
partly  of  cartilage,  and  is  divided  in  the 
median  line  into  two  cavities  or  fossae,  by 
means  of  the  septum  narium.  These  fos- 
sae communicate  by  foramina  with  the  si- 
nuses of  the  frontal,  ethmoid,  sphenoid, 
and  superior  maxillary  bones.  Anteriorly, 
they  open  on  the  surface  by  means  of  the 
nares,  and  posteriorly,  into  the  pharynx. 
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The  septum  narium  is  formed  by  the  vo- 
mer, nasal  lamella  of  the  ethmoid  bone,  as- 
sisted by  the  spines  of  the  ossa  nasi,  palate 
and  superior  maxillary  bones,  and  also  by 
the  processus  azygos  of  the  sphenoid. 

The  nose  is  completed  anteriorly,  by  five 
cartilages.  The  first  is  articulated  with  the 
anterior  border  of  the  vomer;  two  others 
form  the  apex,  being  attached  to  the  ossa 
nasi ; and  the  sides  are  completed  by  the 
alee  nasi. 

The  floor  of  the  nasal  fossae,  smooth  and 
concave  from  side  to  side,  is  formed  by 
the  palatine  processes  of  the  superior  max- 
illar}"  and  palate  bones.  The  roof,  which 
is  arched  anteriorly,  by  the  ossa  nasi,  na- 
sal processes  of  the  os  frontis  and  superior 
maxillary  bones  ; and  posteriori)^,  by  the 
sphenoid  and  cribriform  lamella  of  the  eth- 
moid bone.  The  parietes  also  by  the  ossa 
nasi,  and  nasal  processes  of  the  superior 
maxillary  bones,  and  by  the  os  unguis  and 
os  planum  of  the  ethmoid,  on  each  side. 
In  the  cavities  of  the  nasal  fossfe  the  spon- 
gy bones  are  pendant,  dividing  each  fossa 
into  three  distinct  chambers,  viz.  a supe- 
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rior,  middle,  and  inferior.  The  superior 
chamber,  or  superior  meatus,  is  situated 
between  the  superior  ethmoidal  spongy 
bone  and  the  second  ; the  middle,  between 
the  second  and  the  inferior  spongy  bone ; 
and  the  inferior,  between  the  inferior  spon- 
gy bone  and  roof  of  the  mouth.  Into  each 
superior  chamber  there  is  an  opening  from 
the  sphenoidal  sinuses,  and  from  the  poste- 
rior ethmoidal  cells  ; also  from  the  spheno- 
palatine foramen ; and  partly  from  the  frontal 
sinuses.  Into  the  middle  chamber  there  is  an 
opening  from  the  antrum,  and  likewise  from 
the  frontal  sinuses.  The  anterior  ethmoidal 
cells,  communicating  wuth  the  frontal,  may 
be  equally  said  to  open  into  this  chamber. 
Into  the  inferior  chamber  there  is  an  open- 
ing from  the  nasal  duct,  and  also  another 
on  the  fore-part,  from  the  foramen  inci- 
sivum,  or  foramen  palatinum  anterius,  as  it 
is  often  termed.  The  nose  is  lined  in  all  its 
cavities  by  a very  delicate  secreting  mem- 
brane, called  the  membrana  pituitaria.  It 
extends  into  the  different  sinuses  and  cells 
of  the  frontal,  sphenoid,  and  ethmoid  bones. 
It  secretes  the  mucus  of  the  nose,  and  upon 
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it  the  filaments  of  the  first  pair  of  nerves, 
conveying  the  sense  of  smell  are  expanded. 

os  IIVOIDES. 

So  named  from  its  resemblance  to  the 
Greek  v,  upsilon,  is  situated  at  the  base 
of  the  tongue,  immediately  above  the  thy- 
roid cartilage.  It  consists  of  a body,  two 
cornua,  and  two  cornicula.  xVnteriorly, 
the  body  is  convex,  having  in  the  centre 
a vertical  line,  on  each  side  of  which  are 
depressions  for  the  attachment  of  muscles. 
Posteriorly  it  is  concave,  and  corresponds 
with  the  epiglottis-  The  cornua  project 
backwards,  and  end  in  a rounded  point. 
The  cornicula,  short  and  irregularly  coni- 
cal, are  placed  at  the  junction  of  the  body 
with  the  cornua,  and  give  attachment  to 
the  stylo-hyoidean  ligament.  They  remain 
for  many  years  moveable,  the  cartilage 
connecting  them  seldom  becoming  ossified 
till  a very  advanced  period  of  life. 

Having  completed  the  description  of  the 
head,  we  now  pass  on  to  that  of  the  second 
division  of  the  skeleton,  the  trunks  which 
forms  the  subject  of  the  third  section. 
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SECTION  III. 


BONES  OF  THE  TRUNK. 

The  trunk  is  divided  into  three  parts, 
viz.  the  Spine,  Thorax,  and  Pelvis. 

The  spine,  or  vertebral  column,  is  com- 
posed of  a number  of  bones,  which  are 
termed  vertehrce,  from  their  mobility  (verto 
to  turn).  Of  these,  twenty-four  are  move- 
able,  and  are  called  true  vertebras,  whilst 
the  remainder,  nine  in  number,  become 
consolidated,  as  life  advances,  and  form 
but  two  bones,  viz.  the  sacrum,  composed 
of  five  portions,  and  the  os  coccygis  of 
four,  which  have  consequently  received 
the  name  of  false  vertebrae. 
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These  bones  are  so  arranged  as  to  con- 
stitute two  pyramids,  which  are  approxi- 
mated at  their  bases.  The  upper  pyramid 
is  the  longest,  and  is  made  up  of  the 
twenty-four  moveable,  or  true  vertebr£e. 
The  lower  pyramid,  on  the  contrary,  is  the 
widest,  and  if  straight,  would  more  strict- 
ly deserve  the  name.  It  consists  only  of 
the  sacrum  and  coccyx,  which  -will  be 
described  along  wdth  the  bones  of  the  pelvis. 

A lateral  examination  of  the  spine,  in  the 
perpendicular  direction,  will  present  several 
alternate  advances  and  recessions,  in  its 
course,  from  above  downwards,  which  serve 
very  important  purposes.  Commencing  at 
the  atlas,  or  first  bone  of  the  vertebral  co- 
lumn, it  will  be  found  to  advance  throughout 
the  greater  part  of  the  neck,  till  it  reaches 
the  top  of  the  back,  for  the  purpose  of  af- 
fording support  to  the  trach^ea  ;esophagus 
and  great  vessels  of  the  head  and  neck. 
'Fracing  its  course  downwards,  it  may  be 
observed  to  recede  throughout  the  greater 
part  of  the  back,  in  order  to  increase  the 
space  for  the  thoracic  viscera.  At  the  lower 
part  of  the  back  it  again  advances,  and  con- 
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tinues  to  do  so  throughout  the  greater  part 
of  the  loins,  to  give  support  to  the  abdo- 
minal viscera.  From  the  lower  part  of 
the  loins,  it  a second  time  recedes,  till  it 
reaches  the  sacrum,  for  the  purpose  of 
allowing  the  weight  of  the  body  to  fall 
perpendicularly  upon  the  base  of  the  sa- 
crum. The  sacrum  itself  is  concave,  to 
increase  the  size  of  the  pelvic  cavity,  and 
the  room  for  its  contents  ; and  lastly, 
the  lower  extremity  of  this  bone,  uniting 
with  the  os  coccygis,  curves  forwards  to 
support  the  extremity  of  the  rectum. 

The  true  vertebrae  are  divided  into  three 
classes,  which  are  named  according  to  the 
regions  which  they  occupy ; thus  the  seven 
superior  are  called  cervical^  the  twelve  next 
dorsal,  and  the  five  inferior  the  lumbar, 
making  the  upper  pyramid  as  has  been  stated 
to  consist  of  twenty  four  bones.  These 
three  classes  are  similar  in  their  general 
characteristics,  but  differ  very  essentially  in 
certain  peculiarities,  although  as  the  differ- 
ent classes  approach  each  other,  the  lower 
portions  of  the  superior  class  become  nearly 
identical  with  those  of  the  class  immediately 
below  them. 
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General  characteristics  of  the  Vertehrcc. 

Upon  taking  up  a vertebra  of  any  class 
it  is  found  to  possess  a hody ^ an  arch^  seven 
processes,  and  a foramen  in  the  centre, 
lodging  or  transmitting  the  medulla  spina- 
lis. Each  vertebra  has  also  a notch  or 
excavation  upon  the  upper  part  of  the  arch, 
and  a similar  notch  interiorly;  and  when 
the  different  vertebne  are  approximated  to 
each  other,  these  notches  are  formed  into 
complete  and  nearly  circular  apertures  ,* 
u hich  have  received  the  name  of  inter— ver- 
tebral foramina,  and  give  transmission  to 
the  spinal  nerves.  Of  the  seven  processes, 
there  are  two  superior  and  two  inferioi; 
cnlar,  so  called  from  their  articulating  with 
corresponding  processes  of  an  adjoining 
vertebra;  also  two  others  which  from  their 
direction,  are  termed  transverse ; and,  lastly, 
the  sjnnons,  situated  posteriorly. 

Particular  description  of  the  Cervical 
hcrtehrcc. 

The  bodies  of  the  cervical  vertebrae  are 
smaller  and  of  a closer  and  firmer  struc- 
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ture  than  those  either  of  the  dorsal  or 
lumbar.  They  are  hollowed  above  from  side 
to  side,  and  below,  from  before,  backwards. 
The  articular  processes,  both  the  superior 
and  inferior,  are  situated  obliquely,  whilst 
those  of  the  dorsal  and  lumbar  are  placed 
perpendicularly;  the  superior  face  obliquely 
upwards  and  backwards,  the  inferior  down- 
wards and  forwards  ; being  just  the  reverse 
of  the  superior.  The  transverse  processes 
pass  outwards,  and  are  short,  and  generally 
bifid  at  their  extremities,  giving  attach- 
ment to  muscles : each  possesses  a foramen 
which  transmits  the  vertebral  artery ; and 
they  are  also  marked  by  grooves  superiorly, 
which  give  passage  to  the  sjjinal  nerves. 
Projecting  horizontally  backwards  from  the 
arch,  is  the. spinous  process,  which,  like  the 
transverse,  is  bifid  at  its  extremity,  giving 
attachment  to  muscles.  It  does  not  loc’k 
down  upon  that  of  the  vertebra  beneath 
it,  as  do  those  of  the  dorsal  or  second  class. 
The  foramen  for  the  transmission  of  the 
spinal  marrow,  is  situated  between  the  arch 
and  the  back  part  of  the  bodv  of  the  ver- 
tebra, and  is  of  a triangular  form. 
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To  this  general  description  of  the  cervi- 
cal vertebras  there  are  some  exceptions. 
These  exceptions  are  to  be  found  in  the Jirst^ 
the  second,  and  the  seve7ith. 

T\\q  first  or  atlas,  so  called  from  its  sup- 
porting the  head,  is  a mere  imperfect  bony 
ring,  having  nothing  analagous  either  to 
body  or  spinous  process.  In  the  place  of 
the  latter  there  is  a small  projecting  tuhei'- 
cle,  and  there  is  also  an  expansion  of  the 
ring  on  each  side,  where  the  articular  pro- 
cesses are  situated.  Upon  the  fore-part  of 
the  ring,  externally,  a tubercle  may  be  ob- 
served ; and  internally,  a smooth  depression, 
lined  with  an  articulating  surface,  for  con- 
nexion with  the  dentiform  process  of  the 
second  vertebra.  The  articular  prbcesses 
are  situated  horizontally;  the  superior  are 
hollowed  and  nearly  face  each  other,  and 
thus  they  are  well  adapted  to  receive  the 
convex  condyloid  processes  of  the  os  occi- 
pitis;  the  inferior  are  somewhat  flattened, 
in  order  that  the  atlas  may  roll  upon  the 
dentata.  Upon  the  inner  side  of  the  su- 
perior articulating  processes  there  are  two 
pro7ninences,  called  tubercles,  to  which 
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the  transverse  ligament  is  attached,  which 
crosses  behind  the  processus  dentatus,  and 
confines  it  in  its  situation,  and  at  the  same 
time,  divides  the  foramen  of  the  atlas  into 
two  parts  ; the  anterior  being  occupied  by 
the  processus  dentatus,  and  the  posterior 
by  the  commencement  of  the  spinal  mar- 
row. It  is  this  ligament  which  defends  the 
spinal  marrow  from  injury,  and  w'henever 
from  accident  or  disease  it  gives  way,  the 
head  falls  forwards,  the  spinal  chord  is  com- 
pressed, and  instantaneous  death  is  the  im- 
mediate result.  The  transverse  processes 
are  remarkably  strong,  and  are  not  bifid 
at  their  extremities,  although  they  give  at- 
tachment to  some  of  the  small  oblique  mus- 
cles of  the  head.  Behind  the  superior  ar- 
ticular processes  there  is  a groove,  winding 
in  a horizontal  direction  ; it  transmits  the 
vertebral  artery,  after  it  has  traversed  the 
foramina  of  the  transverse  processes,  which 
here  makes  a wide  and  sudden  turn  to  get 
into  the  skull. 

The  second  vertebra,  or  axis,  so  called 
from  its  forming  the  pivot  upon  which  the 
head  rotates,  is  somewhat  triangular  in  form. 
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It  is  likewise  termed  dentata,  from  its  tooth- 
like process.  This  process,  which  is  its 
most  distinguishing  characteristic,  ascends 
perpendicularly,  to  be  received  into  a small 
articulating  cavity  upon  the  fore-part  of 
the  ring  of  the  atlas,  internally ; and  has, 
anteriorly,  smooth  surface,  corresponding 
to  that  upon  the  atlas.  Its  termination,  su- 
periorly, is  conical,  and  altogether  it  is 
about  as  thick  as  the  little  finger.  Inferi- 
orly,  near  its  root,  it  is  somewhat  con- 
tracted, and  has  upon  its  back  part,  in 
some  subjects  more  distinct  than  in  others, 
a groove,  which  is  occupied  by  the  trans- 
verse ligament.  Superiorly  it  gives  attach- 
ment to  the  perpendicular  ligament,  which 
passes  to  be  insei'ted  into  the  basilar  pro- 
cess of  the  occipital  bone.  The  superior 
articular  processes  are  nQVLvXy  flattened , in 
order  that  the  inferior  articular  processes 
of  the  atlas  may  roll  upon  them,  as  the 
fore-part  of  a waggon  does  upon  the  fore- 
carriage, only  in  the  inverted  direction;  so 
that  the  atlas  being  threaded,  as  it  were, 
by  the  dentiform  process,  rests  upon  the 
shoulders  of  the  dentata,  and  there  turns 


and  performs  all  the  rotatory  motions  of  the 
head.  The  transverse  processes,  compared 
with  those  of  the  atlas,  are  exceedingly 
short ; and  are  not  bifid  at  their  termina- 
tions. The  spinous  process  is  short,  thick, 
and  diverging  ; the  two  portions  are  some- 
what inclined  downwards,  so  as  not  to  in- 
terfere in  any  degree  with  the  rotation  of 
the  atlas.  The  foramen  for  the  transmis- 
sion of  the  spinal  marrow  approaches  nearer 
to  the  circular  than  the  triangular  form. 
The  last  exception  to  the  cervical  vertebrae 
is  the  seventh. 

The  seventh  cervical  a goo  d deal  resem- 
bles the  first  dorsal,  and  particularly  in  the 
le^igth  of  its  spinous  process,  which  is  not 
bifid,  but  terminates  in  a tubercle  or  point. 
The  transverse  processes  are  not  bifid  ; and 
the  foramen  in  them  is  very  small,  merely 
transmitting  a vein  from  the  spinal  marrow 
and  not  the  vertebral  artery. 

Dorsal  Vertehrcc,  or  Second  Class. 

The  dorsal  vertebrae  are  larger  than  the 
cervical,  and  on  examination  it  will  be 
found  that  the  structure  of  their  bodies  is 
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more  spo)igi/,  notwithstanding  they  are  sur- 
rounded by  a firm  case  of  bone  externally. 
They  are  rounded  or  convex  anteriorly,  and 
slightly  excavated  posteriorly;  they  are  also 
flat  above  and  below.  On  each  side  of  the 
body  posteriorly,  and  at  the  upper  part  we 
may  observe  half  an  articulating  surface, 
and  a similar  half  of  one  below,  for  con- 
nexion with  the  heads  of  the  ribs.  The 
articular  processes  are  placed  perpendicu- 
larlp ; thus  differing  from  the  cervical  or  first 
class,  in  which  we  find  them  oblique.  The 
two  superior  face  backwards,  whilst  the 
two  inferior  face  forwards.  The  transverse 
processes  are  remarkably  stnmg,  and  pro- 
ject obliquely  outwards  and  backwards. 
Upon  the  extremity  of  each  process  there 
is  a small  articulating  surface ; in  the 
upper  dorsal  vertebra,  concave  ; in  the  low- 
er flat,  for  articulation  with  the  tubercles 
of  the  ribs.  The  spinous  processes,  arising 
by  a triangular  base,  pass  ohliquely  down- 
wards  and  backwards,  and  terminate  in  a 
tubercle  or  point.  Upon  the  upper  part  of 
each  there  is  a small  ridge,  or  sharp  edge, 
and,  inferiorly,  a corresponding  eo’cavation 
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or  depression ; and  when  the  spine  is  ex- 
tended, this  excavation  inferiorlj’-  receives 
the  ridge  of.  the  same  process  below  it;  and 
thus  all  lateral  motion  is  completely  pre- 
vented by  these  processes  locking  down,  as 
it  were,  upon  one  another.  The  arches  are 
broad  and  thick;  and  the  foramen  for  the 
transmission  of  the  spinal  marrow,  in  all 
the  dorsal  vertebrje,  is  nearly  circular.  The 
lateral  notches,  and  consequently  the  in- 
ter-vertebral foramina  w’hich  they  form,  are 
large)'  than  those  of  the  cervical. 

The  exceptions  to  this  general  descrip- 
tion of  the  second  class  are,  the  first,  the 
te))th,  eleventh,  and  twelfth. 

Upon  the  first  dorsal  there  is  a whole  ar- 
ticulating surface,  at  the  upper  part,  for 
connexion  with  the  whole  of  the  head  of 
the  first  rib;  below  there  is  half  an  arti- 
culating surface  for  half  the  head  of  the 
second  rib.  The  articular  processes  are 
oblique,  and  the  spinous  is  more  horizon- 
tal than  any  of  the  rest. 

Upon  the  tenth  there  is  an  articulating 
surface,  at  the  upper  part,  which  receives 
the  tuhole  of  the  head  of  the  corresponding 
rib,  but  no  articulating  surface  interiorly* 
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Upon  the  eleventh  and  twelfth  dorsal  ver- 
tebrjE  there  are  whole  articulating  surfaces, 
receiving  the  heads  of  their  corresponding 
ribs.  There  are  no  articulating  surfaces, 
however,  upon  their  transverse  processes, 
because  the  two  last  ribs  have  no  tubercles, 
and  consequently  the  connexion  between 
them  and  these  vertebrae  is  only  with  their 
bodies,  and  not  with  their  transverse  pro- 
cesses. The  general  conformation  too  of 
these  bones  very  much  approaches  that  of 
the  lumbar  vertebrae. 

Lumbar  Vertehrcc,  or  Third  Class. 

The  bodies  of  the  lumbar  vertebrae  com- 
pletely resemble  the  dorsal,  excepting  that 
they  are  larger,  and  are  more  spongi/  in 
their  internal  structure,  although  surround- 
ed by  a firm  osseous  case  externally.  They 
are  much  rounded  anteriorly,  but  posteri- 
orly they  are  nearly  flat ; they  are  also^rt^ 
above  and  below.  The  superior  articulating 
processes,  are,  like  the  dorsal,  placed  per- 
pendicularly, and  are  hollowed,  and  face  each 
other,  whilst  the  transverse  processes  pass 
nearly  horizontally  outwards  from  the  arch. 
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and  are  long  and  slender,  giving  attach- 
ment to  the  abdominal  muscles.  The  spi- 
nous processes  in  the  two  first  lumbar  pass 
downwards  and  hacktvards,  and  terminate 
in  a j)erpendicular  obtuse  edge.  The  fora- 
men for  the  transmission  of  the  spinal  mar- 
row is  nearly  triangular  in  the  upper  lum- 
bar, and  completely  so  in  the  lower  ; and 
transmits,  in  the  latter,  the  extreme  portion 
of  the  spinal  marrow,  which  here  splits  into 
numerous  fibrillae,  and  forms  what  is  called 
the  cauda  equina. 

Inter-vertebral  Substance. 

The  inter-vertebral  substance  is,  as  its 
name  implies,  situated  between  the  bodies 
of  the  vertebras.  It  is  commonly  termed  a 
liganiento- cartilaginous  structure,  though 
improperly,  for  it  is  neither  ligament  or 
cartilage,  but  may  be  said  to  be  intermediate 
to  both.  Anteriorly,  it  appears  to  consist  of 
concentric  lamellce,  which,  adhere  very  firmly 
to  the  face  of  each  vertebra  ; and  in  addi- 
tion it  is  attached  very  strongly  to  each  by 
ligamentous  matter.  Internally,  and  in 
the  centre,  it  is  nearly  semifluid ; and  is 
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consequently  there  but  very  little  compres- 
sible. It  increases  in  quantity  as-jl£e  ver- 
tebrae descend,  although  it  strictly 

proportioned  to  their  si/^^  being  more 
abundant  between  the  bodies  of  the  cervi- 
cal, in  proportion  to  their  size,  than  be- 
tween those  of  the  lumbar.  It  possesses  so 
much  elasticity  externally,  that  if  the  body 
be  bent  to  one  side,  it  immediately  yields ; 
but  the  moment  the  position  is  changed,  it 
returns  by  a powerful  resilition  to  its  ori- 
ginal dimensions.  By  its  firm  connexion 
with  the  different  vertebrae,  the  motions  of 
the  spine  are  rendered  more  secure ; and  it 
is  one  of  the  wisest  provisions  in  the  struc- 
ture of  the  human  frame,  for  by  its  ex- 
tremely elastic  qualities,  all  shocks  in  leap- 
ing or  from  falls,  which,  without  it,  would 
in  all  probability  prove  fatal,  are  effec- 
tually prevented  from  injuring  the  spinal 
marrow,  or  producing  luxation  of  the  ver- 
tebral joints. 

The  articulations  of  the  spine  may  be 
referred  to  two,  out  of  the  principal  classes 
under  which  the  various  joints  are  arranged,'^ 
viz.  to  IJiurthrosis  and  Amphi-arthrosis. 
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Those  of  the  former  existing  between  the 
atlas  and  occiput,  between  the  articulating 
processes  of  the  vertebrae  themselves,  and 
also  between  the  transverse  processes  and 
the  ribs  ; whilst  those  of  the  latter  are  only 
to  be  found  between  the  bodies  of  the  ver- 
tebrae. The  articulation  however,  between 
the  fore-part  of  the  ring  of  the  atlas  and 
the  processus  dentatus  of  the  axis,  is  a spe- 
cimen of  the  second  subdivision  of  the  la- 
^teral  or  rotatory  gingiymus,  which  has  re- 
ceived the  distinguishing  appellation  of  sin- 
gle, (vide  page  18.J  in  contra-distinction  to 
that  of  double,  from  the  movement  being 
performed  at  a single  point. 

Motions  of  the  Spine, 

In  consequence  of  the  immense  number 
of  joints  between  the  different  portions  of 
the  spine  and  intervention  of  the  inter-ver- 
tebral substance,  the  vertebral  column  con- 
stitutes the  common  centre  of  the  move- 
ments of  the  body ; and,  taken  as  a whole, 
the  motions  of  which  it  is  susceptible  are 
very  considerable.  The  degrees  of  motion 
however,  vary  with  the  forms  of  the  differ- 
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eijt  vertebrae  in  each  division  of  the  spine  ; 
thus  we  find  it  most  extensive  in  the  neck, 
more  limited  in  the  loins,  whilst  in  the  dor- 
sal portion  scarcely  any  at  all  exists." 

All  the  nodding  movements  of  the  head 
are  performed  by  the  condyloid  processes 
of  the  occipital  bone  moving  upon  the  su- 
perior articular  processes  of  the  atlas. 

The  rotatory  motion  is  effected  by  the 
first  vertebra  rolling  upon  the  shoulders  of 
the  dentata.  All  the  lower  vertebrae  of  the 
neck  allow  of  flexion  and  extension,  and  of 
a slight  degree  of  lateral  motion  ; and  by 
their  combined  assistance  the  nodding  and 
rotatory  movements  of  the  head  are  much 
increased.  In  the  dorsal  portion  of  tlie  spine 
merely  flexion  and  extension  are  permitted, 
whilst  in  the  lumbar  portion,  in  addition  to 
these  two  kinds  of  movements,  slight  la- 
teral motion  is  also  allowed ; so  that  there 
may  be  a general  twisting  and  bending  of  the 
whole  spine.  When  the  body  is  bent  for- 
wards, the  w’eight  falls  upon  the  anterior 
part  of  the  bodies  of  the  vertebrae,  but  when 
extended  backwards,  it  is  principally  throwui 
upon  the  back  part  of  the  bodies,  and  also 
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upon  the  articulating  processes  ; when  it. is 
bent  laterally,  it  is  partly  thrown  upon  the 
one,  and  partly  upon  the  other. 

The  spine  supports  the  head,  neck,  and 
upper  extremities ; in  connexion  with  the 
ribs,  it  forms  the  thorax;  and  it  likewise 
furnishes  a bony  canal  in  the  centre,  pro- 
tecting the  spinal  marrow  from  compres- 
sion or  injury. 

BONES  OF  THE  THORAX. 

The  thorax  is  composed  of  thirty- seven 
bones,  viz.  twelve  dorsal  vertehrcc^  already 
described,  which  are  common  to  it,  and  to 
other  parts;  tw enty -four  ribs ; and  n ster- 
num anteriorly,  which  are  proper  and  pe- 
culiar to  it. 

DESCRIPTION  OF  THE  RIBS. 

The  ribs,  twelve  in  number  on  each  side, 
form  a number  of  arches,  extending  late- 
rally from  the  sternum  to  the  spine.  They 
are  divided  into  two  classes,  which  are  very 
properly  termed  true  and  false.  The  seven 
superior  on  each  side  are  united  by  carti- 
lage to  the  sternum,  thus  completely  eii- 
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circling  the  thorax ; and  on  this  account 
are  designated  true  ribs,  whilst  the  five  in- 
ferior are  merely  connected  to  eaeh  other 
by  cartilage,  and  have  tlierefore  received 
the  name  of  false  ribs.  The  two  last  of 
these  have  no  mutual  connexion  whatever, 
but  project  out  from  the  spine  separately 
and  detached ; the  cartilage  with  which 
their  anterior  extremities  are  tipped,  having 
merely  a slight  inclination  upwards  ; hence 
they  are  termed  loose  or  floating  rihs  ; and 
in  the  recent  subject  they  are  found  im- 
bedded, as  it  were,  amongst  the  abdominal 
muscles,  to  which  they  aftbrd  strong  points  of 
attachment.  The  breadth,  length,  and  course 
of  the  ribs  present  some  varieties.  Thus 
we  find  that  in  length  they  increase' from 
the  first  to  the  seventh,  and  decrease  from 
the  seventh  to  the  last.  Their  breadth, 
on  the  contrary,  diminishes  from  the  first, 
downwards.  Their  position  is  at  first  nearly 
horizontal,  particularly  that  of  the  first  rib, 
so  as  almost  to  form  a right  angle  with 
the  vertebral  column ; but  as  they  de- 
scend, they  take  a more  oblique  course, 
and  in  proportion  to  this  obliquity  down- 
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wards,  their  under  edges  become  everted. 
If  the  student  examines  them  in  the  articu- 
lated skeleton,  he  will  find  that  the  cartilages 
exactly  correspond  to  the  length  of  the  ribs, 
and  as  the  latter  descend,  so  the  former  as- 
cend, to  be  connected  to  the  sternum  and 
to  each  other,  with  the  exception  of  the 
first,  which  is  nearly  straight. 

Externally  the  ribs  are  convex,  a dispo- 
sition which  adds  very  materially  to  their 
strength,  and  better  enables  them  to  resist  the 
pressure  of  the  atmosphere;  whilst  inter- 
nally they  are  concave,  thus  increasing  the 
room  for  the  thoracic  viscera.  That  part 
of  the  rib  which  is  in  connexion  with  the 
spine  is  called  the  head;  upon  it  we  find 
two  small  articulating  surfaces  separated, 
or  rather  divided  from  each  other,  by  an 
oblique  ridge.  These  surfaces  correspond  to 
those  found  upon  the  upper  and  lower  part  of 
each  dorsal  vertebra;  and  the  ridge  separating 
them  is  received  between  the  junction  of 
two  vertebrae.  About  an  inch  to  the  outer 
side  of  the  head  there  is  a tubercle,  and 
upon  this  tubercle  an  articulating  surface 
for  connexion  with  the  transverse  f>rocess 
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of  each  dorsal  vertebra.  That  part  of  the 
rib  between  the  head  and  the  tubercle  is 
somewhat  contracted,  and  hence  it  has  been 
called  the  cervix  costae.  Beyond  the  first 
tubercle  there  is  a prominence,  which, 
though  small,  has  been  described  as  con- 
stituting a second  tubercle ; it  gives  at- 
tachment to  a ligament,  tying  the  rib 
to  the  back  part  of  the  transverse  process 
of  a vertebra.  Someway  beyond  the  second 
tubercle  there  is  a rough  line,  marking  what 
is  called  the  angle  of  the  rib.  Now  the 
angle  is  formed  by  the  rib  as  it  passes  from 
the  spine,  taking  a sudden  curve  forwards  ; 
and  is  situated  between  the  tubercle  and  the 
remaining  portion  of  the  bone,  w hich  is  most 
convex,  and  wdiich  has  been  called  its  body. 
The  distance  of  the  angle  from  the  tube- ' 
rosity  increases  gradually  from  the  first  to 
the  eleventh  inclusive.  In  the  last  it  is  not 
perceptible,  and  in  the  first  it  is  not  distin- 
guishable from  the  tuberosity.  Upon  the 
anterior  extremity  of  the  body  there  is  an 
imperfect  rough  socket,  into  which  the  car- 
tilage connecting  the  rib  to  the  sternum  is 
received.  The  upper  surface  of  the  body  is 
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rounded  and  convex,  whilst  the  under  sur- 
face, on  the  contrary,  has  a sharp  edge,  which 
conceals  upon  its  inner  side  a large  and  deep 
groove,  termed  intercostal,  from  its  lodging 
the  intercostal  artery  and  vein.  This  groove 
is  most  distinct  near  the  spine. 

To  this  general  description  of  the  ribs 
there  are,  as  in  the  vertebrae,  certain  excep- 
tions. These  exceptions  are  to  be  found 
in  the  first,  the  eleventh,  and  the  twelfth. 

The  first  rib  is  remarkable  for  its  thick- 
ness and  strength  ; for  its  almost  horizontal 
position,  and  for  its  circular  shape,  forming, 
in  conjunction  with  its  cartilage,  more  than 
half  of  an  imperfect  circle.  It  has  no  angle, 
and  is  not  characterized  by  that  contorted 
appearance  which  the  remainder  of  these 
bones  have,  more  or  less,  in  common.  Upon 
its  head  there  is  an  articulating  surface 
without  any  oblique  ridge  ; and  upon  its  flat 
upper  surface  there  are  two  large  grooves  ; 
sometimes,  however,  scarcely  distinguish- 
able, transmitting  the  subclavian  artery  and 
vein,  just  before  the  former  vessel  takes  the 
name  of  axillary  artery  : the  groove  for  the 
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artery,  which  is  always  the  deepest,  is  placed 
nearest  the  shoulder.  Its  external  border, 
or  rather,  what  in  any  other  rib  is  called  the 
inferior  edge,  is  rounded  and  convex,  whilst 
its  internal  is  thin,  and  forms  the  margin 
of  the  superior  aperture  of  the  chest.  The 
last  peculiarity  of  this  bone  is,  its  having 
no  intercostal  groove  upon  its  under  surface. 

Upon  the  eleventh  and  twelfth  ribs  there 
are  whole  articulating  surfaces  correspond- 
ing to  those  upon  the  two  last  dorsal  verte- 
brae, but  they  have  no  tubercles.  The  inter- 
costal groove  upon  the  former  v\h  is  nearly 
indistinct ; in  the  latter  it  is  entirely  so. 

The  cartilages  of  the  ribs,  also  twelve  in 
number,  complete  the  shape  of  the  thorax, 
and  constitute  all  the  lunated  edge  of  that 
cavity  ; and  it  is  from  this  cartilaginous  cir- 
cle that  the  greater  muscle  of  the  diaphragm 
has  its  chief  origin;  forming  the  partition 
between  the  thorax  and  abdomen.  They 
are  connected  to  the  anterior  extremities  of- 
the  ribs  by  imperfect  joints,  which  are  liable 
to  luxation  from  falls  or  blows.  They  are 
implanted  into  the  sternum  by  round  sock- 
ets, which  may  be  distinguished  as  we  shall 
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presently  see  upon  each  side  of  that  bone. 
The  cartilages  of  the  first  and  second  ribs 
rather  descend  to  touch  the  sternum  ; that 
of  the  third  rib  is  direct.  Those  of  the 
fourth,  fifth,  sixth,  and  seventh  ribs,  rise  up- 
wards in  proportion  to  their  distance  from 
this  central  one.  The  first  five  ribs  have 
independent  cartilages ; the  eighth,  ninth, 
and  tenth  ribs  run  their  cartilages  into  the 
cartilage  of  the  seventh  rib.  The  eleventh 
and  twelfth  ribs  have  their  cartilages  small 
and  inclined  upwards,  but  unconnected,  loose, 
and  floating.  Like  the  ribs  they  diminish 
in  breadth  from  the  first  to  the  last. 

Motions  of  the  Ribs. 

The  extent  of  motion  increases  as  the 
ribs  descend  ; thus  the  first  rib  is  the  most 
fixed,  whilst  the  last  true  rib  (the  seventh) 
moves  extensively.  In  inspiration  the  ribs 
ascend,  and  their  under  edges  are  thrown 
outwards,  and  thus  the  cavity  of  the  thorax 
is  very  considerably  enlarged.  In  expira- 
tion they  return  to  their  original  situation. 
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the  sternum. 

The  Sternum  completes  the  osseous  ca- 
vity of  the  thorax,  anteriorly,  and  is  situ- 
ated exactly  in  the  median  line  of  the  body. 
It  is  of  a spongy  structure  and  elongated 
form,  being  broad  superiorly,  contracted  in 

I 

the  middle,  and  interiorly  terminating  in  a 
point.  Its  anterior  surface  gives  attach- 
ment to  the  aponeurosis  of  the  pectoralis 
major,  and  sterno-mastoid  muscles;  and  is 
marked  by  four  transverse  lines,  indicating 
its  original  division  into  five  pieces,  and 
even  in  old  age  it  is  fairly  divisible  into 
three;  but  the  third  portion,  which  is  termed 
the  cartilago  ensiformis  vel  ixphoides^  from 
its  supposed  resemblance  to  a sword’s\mint, 
only  becomes  ossified  in  old  age.  This  bonte 
is  placed  in  an  arched  direction  from  above, 
downwards,  being  slightly  convex  upon  the 
fore-part,  and  slightly  concave  posteriorly, 
and  thus  it  corresponds  to  the  shape  of  the  ribs. 

The  first  portion  is  cordiform  in  figure. 
Upon  the  upper  and  back  part  of  it  there 
is  a notch  or  excavation,  transmitting  the 
trachea  as  it  enters  the  chest.  On  each 
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side  of  tliis  notch  we  find  an  articulating 
surface,  receiving  the  sternal  extremities 
of  the  clavicles;  but  the  extremities  of  the 
clavicles  and  the  sternum  are  not  actually 
in  contact,  being  separated  by  an  inter-ar- 
ticular cartilage,  which  forms  the  connect- 
ing medium.  Below  these  surfaces  for  the 
clavicles,  there  is  a depression  upon  each 
side,  receiving  the  cartilage  of  the  first  rib  ; 
and  a half  of  one  immediately  beneath  it, 
receiving  half  the  cartilage  of  the  second 
rib.  Inferiorly,  there  is  a rough  surface, 
connecting  it  to  the  upper  part  of  the  se- 
cond portion. 

The  second  portion  is  about  four  or  five 
inches  in  length.  It  has  a rough  surface 
superiorly,  connecting  it  to  the  under  part 
of  the  first  portion ; also  at  its  lower  part 
there  is  another  surface,  by  which  it  joins 
the  cartilago  ensiformis.  Upon  each  side 
there  are  depressions  or  notches,  receiving 
half  the  cartilage  of  the  second  rib,  the 
whole  of  the  third,  fourth,  fifth,  sixth,  and 
half  that  of  the  seventh  rib.  The  five  inferior 
notches  approach  nearer  to  one  another  in 
proportion  as  they  are  situated  lower  down. 
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The  third  portion,  or  cartilago  ensiforinis, 
is  about  an  inch  and  a half  in  length,  and  is 
rather  of  a triangular  shape ; sometimes  its 
extremity  is  bifid,  and  in  different  indivi- 
duals projects  very  much,  so  as  to  be  fre- 
quently visible,  on  exposing  the  body.  In- 
feriorly  there  is  a rough  surface  connecting 
it  to  the  under  part  of  the  second  portion, 
and  upon  each  side  there  is  a small  excava- 
tion, receiving  half  the  cartilage  of  the 
seventh  rib. 

The  motions  of  the  sternum  are  entirely 
influenced  by  those  of  the  ribs.  In  inspira- 
tion it  advances,  and  in  expiration  it  re- 
turns to  its  former  situation. 

BONES  OF  THE  PELVIS.  ^ 

The  pelvis  is  a large  osseous  cavity,  which 
has  not  been  inaptly  compared  to  a basin. 
Its  form  is  somewhat  circular,  and  its  size 
subject  to  variety;  both  which  are  dependant 
upon  age  and  individual  conformation.  In  the 
adult  it  is  composed  of  four  bones,  two  of 
w'hich  are  of  enormous  magnitude,  not  only 
constituting  two  thirds  of  its  circumfer- 
ence, but  also  forming  its  wings,  which 
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project,  as  we  shall  presently  find,  consi- 
derably above  what  is  termed  the  brim  of 
the  pelvis.  These  two  bones  are  called, 
from  their  irregular  figure,  ossa  innomi- 
nata.  The  remaining  or  posterior  third  of 
the  pelvis,  is  completed  by  the  lower  pyra- 
mid of  the  vertebral  column,  composed  as 
we  have  before  described,  when  speaking 
of  the  spine,  of  two  bones,  the  sacrum  and 
os  cocci/gis. 

In  the  foetus,  and  even  in  childhood,  the 
pelvis  may  be  said  to  have  no  less  than 
fifteen  bones  entering  into  its  formation, 
though  in  after-life  by  the  process  of  ossifi- 
cation this  number  is  reduced  to  four.  This 
is  explained  by  the  ossa  innominata,  con- 
sisting of  three  portions  each  ; the  sacrum 
of  five ; and  the  os  coccygis  of  four.  In 
the  adult,  however,  these  separations  no 
longer  exist,  although  the  marks  of  their 
original  division  generally  remain  more  or 
less  distinct. 


Ossa  Innominata. 

In  describing  the  os  innominatum  of  ei- 
ther side,  it  is  not  only  convenient,  but  ne- 
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cessary  to  consider  separately  each  of  the 
parts  into  which  it  is  found  divided  in  early 
life,  both  on  account  of  its  facilitating  the 
acquirement  of  its  anatomical  characters, 
and  of  our  retaining  technically  those  divi- 
sions even  in  old  age. 

Each  bone  then  is  divided  into  the  ileum, 
situated  superiorly;  the  ischium,  inferiorly 
and  posteriorly;  and  theo5  jmbis,  anteriorly. 

The  Ileum. 

This  portion  forms  the  upper  and  larger 
part  of  the  haunch  bone,  and  wing  of  the 
pelvis.  Superiorly,  the  crista  is  situated ; 
this  forms  an  epiphysis  in  infancy ; and  is 
also  termed  the  spine  of  the  ileum.  It 
passes  in  an  arched  direction,  from  before, 
backwards,  and  consists  of  two  labia,  to 
which  the  abdominal  muscles  are  attached. 
It  is  bounded  both  anteriorly  and  posteriorly 
by  two  processes,  viz.  the  anterior,  superior, 
and  posterior,  superior,  spinous  processes  ; 
to  the  anterior  superior  the  tensor  vaginae 
fenioris  and  sartorius  muscles  are  attached, 
and  also  the  iliac  extremity  of  Poupart’s 
ligament.  About  an  inch  and  a half  below 


this  process  there  is  a similar  one,  vt'hicli, 
from  its  situation,  has  been  termed  the  an- 
terior and  inferior  spinous  process,  and  to 
it  the  short  head  of  the  rectus  femoris  is 
attached.  At  the  posterior  termination  of 
the  spine  we  shall  find,  as  we  have  just 
mentioned,  the  posterior,  superior,  spinous 
process,  and  also  the  inferior  just  below  it, 
which  is  less  distinct  than  the  anterior ; 
and  to  these  ligaments  are  attached,  tying 
the  ileum  to  the  sacrum  and  to  the  last 
lumbar  vertebra.  The  interval  between  the 
anterior,  superior,  and  anterior  inferior,  spi- 
nous processes  gives  transmission  to  the 
psoas  maguns  and  iliacus  internus  mus- 
cles. The  outer  part  of  the  ileum  is  called 
the  dorsum,  and  upon  it  there  are  several 
rough  lines,  elevations,  and  depressions, 
which  give  origin  to  the  fibres  of  the  glu- 
teus medius  muscle.  There  is  also  an  im- 
perfect semicircular  ridge,  about  two  inches 
below  the  crista,  from  which  arises  the  glu- 
teus minimus.  The  internal  part  of  the 
ileum  is  hollowed,  and  forms  the  venter  or 
fossa  iliaca,  which  gives  origin  to  the  iliacus 
internus  muscle.  The  venter  is  bounded 
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inferiorly  by  a line  which  commences  at  the 
os  pubis  ; it  forms  the  brim  of  the  pelvis, 
and  is  called  the  linea  ileo-pectinea  vel  in- 
nominata.  Below  this  line,  posteriorly,  there 
are  two  rough  surfaces,  the  anterior  of 
which  immediately  unites  the  ileum  with 
the  sacrum,  and  in  shape  somewhat  resem- 
bles the  human  ear.  To  the  posterior,  large 
masses  of  ligament  are  attached,  firmly 
tying  the  bones  together,  and  effectually 
preventing  motion  in  that  part.  The  lower 
and  anterior  portion  of  the  ileum  forms  the 
upper  and  outer  part  of  the  acetabulum, 
'riiis  part  is  smooth  internally,  for  connex- 
ion with  the  head  of  the  os  femoris  and 
rough  externally,  being  marked  by  nume- 
rous little  holes,  into  which  the  fibres  of  the 
capsular  ligament  of  the  hip  joint  pass,  and 
get  stronger  hold.  Posteriorly,  between  the 
lower  part  of  the  bone  and  the  posterior  in- 
ferior spinous  process,  there  is  an  excava- 
tion, which,  when  the  bone  is  united  with  the 
ischium,  assists  in  forming  a large  portion  of 
the  sacro  ischiatic,  or  sciatic  notch.  Upon 
the  inner  part  of  the  bone,  just  above  the 
linea  ileo-pectinea,  there  are  generally  seve- 
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ral  holes,  and  alwaj^s  a large  one  in  parti- 
cular, transmitting  arteries  nourishing  the 
interior  of  the  bone.  There  are  also  simi- 
lar holes  upon  the  dorsum,  for  the  same 
purpose. 

The  Ischium. 

This  portion  is  placed  perpendicularly  be- 
neath the  ileum,  and  forms  the  lowest  point 
of  the  pelvis  upon  which  we  sit.  The  up- 
per part  of  it  forms  the  lower  and  largest 
part  of  the  acetabulum  ; this,  like  the  ileum, 
is  internally  lined  with  a smooth  articulat- 
ing surface,  for  articulation  with  the  head 
of  the  os  femoris,  and  is  also  marked  by 
the  attachment  of  the  capsular  ligament  ex- 
ternall5\  On  a level  with  the  lower  part  of 
the  acetabulum,  the  spinous  process  is  seen 
projecting  backwards  and  inwards,  and  to 
it,  the  superior  sacro-sciatic  ligament  and 
coccygeus  muscle  are  attached.  Below  this 
process  the  bone  becomes  expanded,  and 
forms  the  tuber  ischii,  upon  the  back  part 
of  which,  the  inferior  sacro-sciatic  liga- 
ment is  inserted.  The  tuberosity  is  broader 
posteriorly  than  anteriorly,  and  to  its  most 
expanded  part,  the  three  flexors  of  the  leg 


125 


are  attached,  viz.  the  biceps,  semi-tendi- 
iiosus,  and  semi-membranosus ; whilst  upon 
the  narrow  and  anterior  portion,  the  body 
rests  in  the  sitting  position.  Between  the 
broadest  portion  and  the  spinous  process 
there  is  a groove,  through  which  the  obtu- 
rator interims  muscle  leaves,  and  the  inter- 
nal pudic  blood-vessels  and  nerves  re-en- 
ter the  pelvis.  Between  the  tuberosity  and 
the  acetabulum  there  is  a second  groove, 
along  which,  the  tendon  of  the  obturator 
externus  muscle  passes  to  its  insertion. 
Bounding  the  lower  margin  of  this  groove 
there  is  a rough  and  raised  line,  to  which 
the  quadratus  femoris  is  attached.  From 
the  anterior  part  of  the  tuberosity  the  ra- 

V 

mus  or  crus  proceeds,  ascending  upwards 
and  inwards,  to  meet  the  crus  or  descend- 
ing ramus  of  the  os  pubis.  The  inferior 
edge  of  the  crus  is  rough,  giving  attach- 
ment to  the  crus  penis;  whilst  the  superior 
edge  is  thin,  where  it  forms  a part  of  the 
foramen  ovale,  vel  thyroideum.  Upon  exa- 
mining the  internal  part  of  the  tuberosity, 
an  imperfect  groove  is  seen,  which  continues 
its  .course  along  the  inner  side  of  the  ramus 
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of  the  bone,  and  transmits  the  internal  pudic 
artery.  Whenever  this  vessel  is  wounded  in 
the  operation  for  lithotomy,  a fatal  haemorr- 
hage is  always  liable  to  ensue,  and  it  can 
only  be  restrained  by  making  firm  and  un- 
interrupted pressure  for  some  hours,  with 
the  fore-finger  a little  padded.  The  finger 
must  be  passed  through  the  wound  in  peri- 
neo,  and  firmly  pressed  upon  the  vessel, 
where  it  lies  close  in  contact  with  the  bone, 
in  the  groove  we  have  just  described.  The 
surgeon  to  whose  care  the  patient  is  com- 
mitted should  be  frequently  relieved  by  an 
able  assistant. 

The  Os  Pubis. 

The  os  pubis,  or  third  portion  of  the  os 
innominatum,  is  the  smallest  of  the  three, 
and  forms  the  most  anterior  part  of  the 
haunch  bone.  Upon  the  inner  and  fore-part 
there  is  a rough  surface,  wdiich  is  contigu- 
ous with  a ligamento-cartilaginous  struc- 
ture intervening  betw’een  this  bone  and  its 
fellow,  and  connecting  them  together  ; their 
junction  constituting  the  symphysis  pubis. 
About  three  quarters  of  an  inch  to  the  outer 
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side  of  the  symphysis  there  is  a tubercle, 
generally  strongly  marked,  to  which  the 
pubic  portion  of  Poupart’s  ligament  is  at- 
tached. The  most  external  part  of  the  bone 
forms  the  most  internal  part  of  the  aceta- 
bulum, which,  like  the  two  other  portions 
of  the  os  innominatum,  is  rough  externally, 
where  it  gives  origin  to  the  fibres  of  the 
capsular  ligament,  and  has  a smooth  surface 
internally,  for  articulation  with  the  head  of 
the  femur.  That  part  of  the  bone  inter- 
vening between  the  tubercle  and  acetabu- 
lum is  called  the  body,  which  is  excavated 
and  smooth  for  the  transmission  of  the  fe- 
moral blood-vessels  and  nerves  ; the  artery 
being  placed  most  externally.  Upon  ^ the 
under  part  of  the  body  of  the  bone 
there  is  a notch,  which,  when  it  is  united 
with  the  ischium,  forms  the  foramen 
ovale.  This  hole,  in  the  recent  subject,  is 
completely  filled  up  with  a ligament,  called 
the  obturator,  having  a small  opening  at 
its  upper  part,  for  the  transmission  of  the 
obturator  blood-vessels  and  nerve.  From 
the  tubercle  the  linea  ileo-pectinea  com- 
mences, and  uniting  Avith  the  ileum  it  passes 
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backwards  as  far  as  the  sacro-iliac  sym- 
physis, forming  the  brim  of  the  pelvis.  To 
the  commencement  of  this  line  Gimber- 
nat’s  ligament  is  attached  ; and  it  likewise 
gives  origin  to  the  pectineus  muscle.  From 
the  lower  part  of  the  symphysis,  the  ramus, 
or  crus,  commences,  running  downwards, 
outwards,  and  backwards,  to  unite  with  the 
ascending  ramus  of  the  ischium. 

Os  Sacrum, 

Situated  in  the  erect  position,  at  the  su- 
perior and  posterior  part  of  the  pelvis,  is 
somewhat  triangular  in  shape,  being  ex- 
panded above  and  contracted  beloM\  Its 
anterior  surface  is  tolerably  smooth  and 
concave,  its  posterior  irregularly  rough  and 
convex.  The  centre  of  the  bone  is  com- 
posed of  a solid  portion,  called  its  bodv, 
which  has,  anteriorly,  four  transverse  lines, 
indicating  its  original  division  into  five 
pieces.  The  concavity  of  the  sacrum  not 
only  increases  the  size  of  the  pelvic  ca- 
vity, but  also  favours  the  descent  of  the  head  • 
of  the  child  in  parturition.  The  top  of  the 
body  is  considerably  expanded,  and  projects 
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very  much  forwards,  forming  what  is  called 
the  promontory  or  base,  though,  correctly 
speaking,  this  is  more  completely  formed 
by  the  junction  of  the  bone  with  the  last 
lumbar  vertebra,  with  which,  it  has  a cor- 
responding flat  surface.  Behind  the  pro- 
montory there  are  two  articulating  pro- 
cesses, which  face  a little  towards  each 
other,  and  receive  the  inferior  articulating 
processes  of  the  last  lumbar  vertebra.  An- 
teriorly they  are  bounded  by  a groove,  form- 
ing part  of  the  last  inter- vertebral  foramina. 
On  each  side  of  the  base  there  are  two  large 
transverse  processes  called  the  alse,  or  wings 
of  the  bone ; and  upon  each  of  these,  an 
extensive  surface,  by  which  the  bone  is 

V 

joined  to  the  ileum,  corresponding  both  in 
size  and  shape  to  the  one  spoken  of  when 
describing  that  bone ; and  forming  what  is 
called  the  sacro-iliac  symphysis.  Posteri- 
orly to  this  junction  ligaments  are  attached, 
called  the  sacro-iliac,  firmly  tying  the  bones 
together.  Below  the  alae,  on  each  side,  there 
are  two  abrupt  projections  of  the  bone, 
termed  tubercles,  giving  attachment  to  the 
sacro-ischiatic  ligaments.  These  projec- 

K 


130 


tions  or  bumps  may  be  observed  all  the  way 
down  the  bone,  being  situated  immediately 
in  front  of  each  sacral  hole ; they  are  the 
rudiments  of  the  transverse  processes,  and 
most  of  them  give  origin  to  the  fibres  of 
the  sacro-sciatic  or  ischiatic  ligaments. 

Upon  the  fore-part  of  the  bone,  on  each 
side  of  the  body,  there  are  four  foramina ; 
and  below  the  last  foramina,  a distinct  notch 
or  excavation,  which,  when  the  bone  is 
joined  to  the  os  coccygis,  is  completed  into 
a foramen,  by  means  of  a ligament.  The 
three  upper  foramina  are  the  larger,  and 
transmit  nerves  which  chiefly  form  the  great 
sciatic,  whilst  the  two  smaller  only  give 
passage  to  nerves  ramifying  about  the  rec- 
tum, and  parts  in  the  neighbourhood.  Upon 
the  posterior  surface  of  the  bone,  in  the 
median  line,  there  are  four  small  eminences, 
the  three  lower  of  which  are  slightly  con- 
nected to  each  other  by  small  ossific  exten- 
sions, whilst  the  first  is  quite  detached,  al- 
though this  is  not  invariably  the  case.  These 
eminences  are  the  rudiments  of  the  spinous 
processes,  and  constitute,  in  point  of  fact, 
the  spine  of  the  bone,  which  frequently 
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terminates  in  a projecting  point,  or  most 
commonly  in  a bifid  extremity : occasionally 
however,  the  spine  is  entirely  wanting.  Im- 
mediately beneath  it  is  the  continuation  of 
the  spinal  canal,  which  is  triangular  in  shape, 
and  transmits  the  lower  portion  of  the  spinal 
marrow,  which  here  receives  the  name  of 
cauda  equina.  On  each  side  of  the  spine 
there  are  four  foramina,  smaller,  but  corre- 
sponding to  those  upon  the  fore-part.  These, 
in  the  recent  subject,  are  nearly  filled  up 
with  ligament,  and  merely  transmit  small 
blood-vessels,  and  the  posterior  branches  of 
the  sacral  nerves.  Upon  the  inferior  extre- 
mity of  the  bone,  there  is  an  oblong  flat 
articulating  surface,  which  is  connected 
with  a corresponding  articulating  surface, 
upon  the  upper  part  of  the  os  coccygis. 

Os  Coccygis, 

So  named  from  its  resemblance  to  a cuc- 
koo’s bill,  is,  like  the  sacrum,  triangular  in 
shape  ; the  base  of  the  triangle  being  situ- 
ated above  and  the  apex  below;  whilst  at 
the  same  time  it  curves  forwards  to  sup- 
port the  extremity  of  the  rectum.  It  is 
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placed  immediately  beneath  the  sacrum,  to 
which  it  forms  an  appendix;  and  has  upon 
its  superior  extremity  an  articulating  sur- 
face, by  which  it  is  connected  with  the  in- 
ferior extremity  of  that  bone.  This  surface 
has  upon  each  side,  posteriorly,  two  pro- 
cesses, which  project  ])erpendicularly  up- 
wards, to  be  connected  by  ligament  with 
the  diverging  processes  of  the  spine  of  the 
sacrum.  Passing  horizontally  outwards,  and 
laterally,  from  these  processes,  there  are 
transverse  processes,  to  which  ligaments  are 
attached,  extending  to  the  inferior  lateral 
bumps  of  the  sacrum ; and  completing  the 
last  notches  which  appear  in  the  skeleton, 
into  foramina,  transmitting  the  terminal 
branches  of  the  cauda  equina,  after  they 
have  emerged  from  under  the  articular  pro- 
cesses, to  be  distributed  to  the  extremity  of 
the  rectum,  and  the  parts  in  the  neighbour- 
hood. In  the  centre  of  the  bone,  as  in  the 
sacrum,  there  are  three  transverse  lines, 
marking  its  original  division  into  four  pieces. 
Its  use  appears  to  be  more  particularly  for 
supporting  the  extremity  of  the  rectum,  and 
preventing  rupture  of  the  perineum  during 
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parturition.  It  likewise  gives  a partial  ori- 
gin to  the  gluteus  maximus  and  coccygeus 
muscles  ; and  its  point  to  the  sphincter  ani. 


Formatio?i  of  the  Acetabulum. 

This  cotyloid,  or  cup-like  cavity,  which 
articulates  with  the  head  of  the  femur,  is 
formed  by  three  bones,  already  described ; 
viz.  the  ileum,  ischium,  and  os  pubis,  al- 
though in  unequal  proportions.  To  have  a 
more  correct  idea  of  the  relative  proportion 
of  each  individual  portion  of  the  os  innomi- 
natum,  the  student  should  select  one  from 
a child,  about  ten  years  of  age.  He  will 

then  find  that  the  ileum  forms  about  two- 

\ 

fifths  of  the  cup,  the  ischium  rather  more 
than  two-fifths,  and  the  os  pubis  a little 
less  than  one-fifth.  This  cavity  is  deepest 
at  its  upper  and  most  external  part,  or  more 
correctly  speaking,  posteriorly  and  interiorly 
to  the  anterior,  inferior,  spinous  process  of  the 
ileum,  and  most  superficial  above  the  fora- 
men ovale,  where  its  edge  is  deficient,  leav- 
ing a notch,  which  is  completed  into  a fo- 
ramen by  means  of  the  transverse  ligament, 
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through  which  the  vesssls  nourishing  the 
the  joint  enter.  The  cavity  itself  is  con- 
siderably deepened  by  a rim  of  cartilage, 
which,  like  the  bone,  however,  is  defective 
just  above  the  foramen  ovale. 

Formation  of  the  Foramen  Ovale, 
vel  Thyroideum. 

The  thyroid,  or  obturator  hole,  is  wholly 
formed  by  the  ischium  and  os  pubis.  In 
the  recent  subject,  as  we  have  before  stated, 
it  is  almost  entirely  filled  up  with  the  ob- 
turator ligament,  except  at  the  upper  part, 
where  an  opening  is  invariably  left,  for  the 
transmission  of  the  obturator  blood-vessels 
and  nerve.  Its  principal  use  seems  to  be 
that  of  rendering  the  pelvis  lighter,  and 
also  to  allow  the  soft  parts  to  recede  a lit- 
tle from  pressure,  during  the  time  that  the 
foetal  head  is  firmly  impacted  within  the 
pelvic  cavity. 

Formation  of  the  Sacro- Sciatic,  or 
Ischiatic  Notch. 

This  notch  is  formed  by  the  ileum,  is- 
chium, and  os  pubis,  and  occasionally  the 
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os  coccygis  assists.  By  the  addition  of  the 
sacro-ischiatic  ligaments,  it  is  completed 
into  two  foramina,  one  superior,  and  the 
other  inferior.  Of  the  two  the  superior  is 
by  far  the  larger,  and  through  it  the  pyri- 
formis  muscle  quits  the  pelvis,  and  with  it 
several  important  blood-vessels  and  nerves. 
Above  the  muscle,  the  gluteal  artery,  vein, 
and  superior  gluteal  nerve ; below  it,  the  in- 
ferior gluteal  nerve,  the  ischiatic  artery, 
vein,  and  nerve,  the  internal  pudic  artery, 
vein  and  nerve,  and  the  posterior  superior 
cutaneus  nerve.  Through  the  lower  open- 
ing the  tendon  of  the  obturator  internus 
muscle  leaves  the  pelvis,  and  the  internal 
pudic  blood-vessels  and  nerve  re-enter  that 
cavity ; they  then  run  along  the  grooVe  we 
have  mentioned,  upon  the  inner  side  of  the 
tuberosity  and  ramus  of  the  ischium,  to  be 
distributed  to  the  rectum,  perineum,  and 
the  organs  of  generation. 

Having  described  the  hones  of  the  pel- 
vis, we  shall  now  make  a few  brief  re- 
marks upon  its  general  conformation  and 
divisions. 
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Divisions  of  the  Pelvis. 

The  pelvis  in  the  adult  is,  as  has  been 
before  stated,  made  up  of  four  bones,  viz. 
the  ossa  innominata,  sacrum,  and  coccyx. 
It  is  divided  into  an  upper  and  a lower 
space  or  circumference  by  means  of  the 
brim,  which  is  formed  on  each  side  by 
the  linea  ileo-pectinea,  or  linea  innominata, 
completed  anteriorly  by  the  symj)hysis  pu- 
bis, and  posteriorly  by  the  base  of  the  sa- 
crum. The  upper  space  or  circumference 
has  been  very  properly  termed  the  false  pel- 
vis, froni  its  belonging  more  strictly  to  the 
abdominal  cavity;  besides  which,  its  osse- 
ous parietes  are  deficient  anteriorly;  its 
posterior  and  lateral  being  formed  only  of 
those  parts  of  the  ilia  situated  above  the 
brim,  and  by  the  two  inferior  lumbar  ver- 
tebrie,  between  which,  and  the  crista  of 
each  ileum,  there  is  a distinct  notch.  So 
that  from  the  anterior,  superior,  spinous  pro- 
cesses of  those  portions  of  the  os  innomi- 
natum  to  the  symphysis  pubis,  the  parietes 
are  completed  by  the  lateral  muscles  of 
the  abdomen,  which  becoming  tendinous  at 
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that  point,  form  the  linea  alba,  extending 
from  the  symphysis  to  the  ensiform  carti- 
lage of  the  sternum ; by  uniting  with  which 
the  anterior  median  line  of  the  body  is  ren- 
dered complete.  The  false  pelvis  is  occu- 
pied in  the  female  by  the  impregnated 
womb,  which  in  that  state,  rests  upon  the 
linea  ileo-pectinea,  and  also  by  the  small 
intestines,  situated  behind  the  former.  The 
inferior  space,  or  true  pelvis,  is  a large  cavity 
of  considerable  depth,  completely  surround- 
ed by  bony  parietes  ; and  formed  by  those 
portions  of  the  ossa  innominata,  below  the 
linea  ileo-pectinea,  and  also  by  the  sacrum 
and  os  coccygis.  It  has  a large  aperture 
inferiorly,  which  is  usually  termed  the  out- 
let, and  is  bounded  on  each  side  by  the 
rami  of  the  ischia  and  pubis,  extending  up- 
wards and  forwards,  from  the  tuberosities  of 
the  ischia  to  the  symphysis  pubis  ; and  this 
union  of  the  rami,  constitutes  what  is  termed 
the  puhic  arch.  In  addition  to  this  aper- 
ture, there  are  two  large  notches,  the  sacro- 
sciatic  ; and  two  holes,  one  on  each  side,  the 
foramen  ovale.  The  two  former  are  com- 
pleted into  larger  and  lesser  spaces  by  the 
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sacro- sciatic  ligaments,  and  transmit  the 
parts  we  have  before  mentioned ; the  two 
latter  are  filled  up  by  the  obturator  liga- 
ments, and  merely  transmit  the  obturator 
blood-vessels  and  nerve.  Besides  affording 
passage  for  those  important  parts,  these 
notches  and  holes  render  the  pelvis  much 
lighter,  and  allow  of  a considerable  reces- 
sion of  the  soft  parts  during  difficult  and 
laborious  parturition. 

Difference  between  the  Male  and  Female 

Pelvis. 

The  marks  of  distinction  between  the 
male  and  female  pelvis  every  student  should 
be  familiarly  acquainted  with,  as  their  de- 
ficiency or  deformity  have  a very  important 
relation  to  the  principles  and  practice  of 
midwifery.  Those  characterizing  the  male 
j)elvis  are  the  following  ; 

First,  its  greater  depth  and  contracted  di- 
ameter ; secondly,  its  more  strongly  ossified 
bones,  and  consequently  increased  strength; 
thirdly  its  erect  ilia,  projecting  and  highly 
curved  sacrum,  and  very  narrow  openings ; 
fourthly,  its  more  closely  approximated  ace- 
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tabula;  the  result  of  which  is,  that  the  thighs 
are  brought  more  in  a direct  line  with  the 
body  ; and  the  step  is  rendered  graceful  and 
sure. 

The  characteristic  differences  of  the  fe- 
male pelvis  are,  first,  its  lighter  construction 
and  greater  breadth  and  capacity,  owing  to 
the  comparatively  increased  expansion  of 
its  ilia,  wliich  are  so  thin  in  the  centre,  as 
to  be  almost  semi-transparent;  secondly, 
its  larger  and  more  circular  superior  aper- 
ture ; thirdly,  its  broad  and  nearly  straight 
sacrum  ; fourthly,  the  greater  space  between 
its  ischial  tuberosities,  the  comparative 
shallowness  of  its  symphysis  pubis,  and 
consequently  greater  breadth  of  its  pubic 
arch,  and  magnitude  of  its  inferior  aper- 
ture ; and  lastly,  its  more  widely  separated 
acetabula. 

The  consequence  of  this  greater  separa- 
tion of  its  acetabula  compared,  with  those 
of  the  male,  is,  that  the  thighs  are  more 
rounded,  the  knees  are  thus  caused  to  ap- 
proach each  other,  and  the  step  is  rendered 
unsure.  Hence  it  is  that  women  of  the 

most  beautiful  form  walk  with  a delicacy 
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and  feebleness,  which  we  come  to  acknow- 
ledge as  a beauty  in  the  weaker  sex. 

Articulations  of  the  Pelvis. 

Although  there  are  four  points  of  junction 
amongst  the  pelvic  bones,  viz.  the  sacro- 
iliac symphysis  on  each  side ; the  symphy- 
sis pubis,  and  the  sacro-coccygeal  joint, 
yet,  properly  speaking,  there  is  but  one  arti- 
culation, which  is  the  last  mentioned.  The 
others  in  the  male  are  frequently  anchy- 
losed ; and  even  in  the  female  there  is  only 
a slight  yielding  at  the  symphysis  pubis, 
and  a corresponding  one  at  the  sacro-iliac 
symphysis.  It  is  better,  therefore,  to  class 
them  with  the  immoveable  or  synarthrodial 
articulations,  although  some  authors  men- 
tion them  as  belonging  to  the  diarthrodial 
or  moveable. 

The  sacro-cocc)'geal  articulation,  how- 
ever is,  in  every  sense,  one  of  the  latter  class ; 
motion  being  permitted  backwards  and  for- 
wards; and  thus,  during  parturition,  the  out- 
let of  the  pelvis,  by  the  recession  of  the 
coccyx,  will  be  increased  posteriorly  to  the 
extent  of  an  inch. 
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SECTION  IV. 


BONES  OF  THE  EXTREMITIES. 

Description  of  the  Bones  of  the  Upper 
Extremity. 

The  upper  extremity  is  divided  into  the 

shoulder,  upper  arm,  fore-arm,  and  hand. 

\ 

The  bones  of  the  shoulder  are  two  in 
number ; viz,  the  scapula  and  clavicle. 

The  Clavicle, 

This  bone  is  placed  upon  the  upper  part 
of  the  chest,  extending  from  the  sternum, 
nearly  horziontally  outwards,  to  the  top  of 
the  shoulder.  It  is  divided  into  a body  and 
two  extremities ; viz.  a sternal,  connected  by 
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Ccirtihige  to  the  sternum,  and  a scapular, 
which  is  articulated  with  the  acromion  pro- 
cess of  that  bone.  The  former  is  triangular 
in  shape,  the  base  of  the  triangle  being 
placed  above,  and  the  apex  below ; to  this 
a ligament  is  attached,  which  crosses  be- 
hind the  first  portion  of  the  sternum,  to 
the  apex  of  the  opposite  clavicle,  tying  them 
to  each  other  ; on  which  account  it  is  called 
the  inter-clavicular  ligament.  Upon  the 
sternal  extremity  there  is  an  articulating 
surface,  which  receives  a cartilage,  inter- 
vening between  it  and  the  first  portion  of 
the  sternum  3 the  use  of  which  is  to  facili- 
tate the  motions  at  that  part.  Upon  the 
under  part  of  the  sternal  extremity  there  is 
a rough  surface,  which  gives  origin  to  a 
ligament  tying  the  bone  down  to  the  first 
rib.  The  body  of  the  clavicle  arches  for- 
wards and  then  backwards,  being  shaped 
like  an  italic  /.  The  superior  part  of  it  pre- 
sents a smooth  and  convex  surface,  which  is 
merely  covered  by  the  fascia  and  common 
integuments;  whilst  upon  the  under  surface, 
there  are  usually  slight  elevations  and  de- 
pressions, which  give  origin  to  the  fibres 
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of  the  sub-clavius  muscle.  The  superior 
face  of  the  sternal  extremity  is  rough,  and 
gives  origin  to  the  sterno-cleido  mastoid- 
eus  ; the  anterior  margin  of  it  is  also  rough, 
and  gives  origin  to  the  pectoralis  major. 
The  scapular  extremity  is  much  more  flat 
and  expanded  than  the  sternal.  Its  anterior 
margin  gives  origin  to  the  deltoid  muscle, 
and  its  posterior  to  the  trapezius.  Upon 
this  extremity  there  is  a small  flattened  sur- 
face, by  which,  with  the  addition  of  carti- 
lage, it  is  articulated  to  the  inner  side  of  the 
acromion  process  of  the  scapula.  Upon  the 
under  part  of  the  scapular  extremity,  there 
is  a rough  surface,  giving  attachment  to  a 
ligament,  tying  it  to  the  coracoid  process 
of  the  scapula.  Upon  the  back  part  df  the 
bone,  near  the  shoulder,  we  find  one,  some- 
times two  foramina,  transmitting  the  nutri- 
ent arteries  of  the  bone. 

The  clavicle  moves  upwards  and  down- 
wards, also  backwards  and  forwards,  accord- 
ing to  the  motions  of  the  shoulder  ; and  by 
its  throwing  the  scapula  to  one  side,  it 
considerably  increases  the  movements  of 
the  upper  extremity.  It  is  the  only  con- 
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nexioii  by  means  of  bone,  of  the  upper  ex- 
tremity with  the  trunk. 

The  Scapula, 

The  scapula,  or  blade  bone,  is  a thin  bone, 
resting  upon  muscle,  and  connected  to  the 
trunk  solely  by  means  of  the  clavicle.  It 
is  situated  obliquely  upon  the  back  part  and 
sides  of  the  chest,  extending  from  the  se- 
cond rib  to  the  seventh.  It  is  irregularly 
triangular  in  shape,  the  base  of  the  triangle 
being  formed  by  the  upper  part  of  the  bone, 
and  the  apex  by  the  lower  part.  It  pos- 
sesses two  surfaces,  one  anterior,  and  the 
other  posterior ; also  three  costie  or  edges  ; 
and  three  angles.  Its  anterior  surface  or 
venter,  called  also  fossa  sub-scapularis  is 
irregularly  concave,  and  has  several  rough 
lines  passing  obliquely  across  it,  which  give 
origin  to  the  fibres  of  the  sub-scapularis 
muscle.  Its  posterior  surface,  called  the  dor- 
sum, is  irregularly  convex,  and  is  divided 
into  two  unequal  spaces  or  fossa  spinati,  by 
means  of  the  spine,  a process  we  shall  pre- 
sently speak  of.  The  upper  space,  which  is 
the  smaller,  is  called  the  fossa  supra  spina ta. 
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and  gives  origin  to  the  supra-spinatus 
muscle,  the  lower  or  largest  is  termed  the 
fossa  infra  spinata,  and  gives  origin  to  the 
infra-spinatns  muscle.  Its  costffi  are  named 
from  their  situation  : thus  we  find  one  supe- 
rior, another  posterior,  and  a third  anterior. 
The  superior,  which  is  the  shortest,  is  placed 
upon  a level  with  the  spine,  and  forms  the 
upper  boundary  of  the  bone.  The  posterior 
is  the  largest,  and  has  been  likewise  termed 
the  base  ; and  the  inferior,  which  is  the  next 
in  size,  is  placed  anteriorly.  Its  angles,  like 
its  costcE,  are  named  from  their  situation, 
superior,  anterior,  and  inferior.  The  su- 
perior angle  is  placed  between  the  superior 
costa  and  upper  part  of  the  base  ; the  infe- 
rior, between  the  lower  part  of  the  base  and 
inferior  costa ; and  the  anterior,  between  the 
superior  costa  and  upper  part  of  the  inferior 
costa  5 this  angle  is  covered  by  the  glenoid 
cavity.  The  spine  commences  from  the 
posterior  costa  or  base;  it  passes  obliquely 
upw'ards  and  forwards,  and  becoming  ex- 
panded anteriorly,  it  forms  the  acromion 
process.  Upon  the  inner  side  of  this  pro- 
cess there  is  a small  articulating  surface. 
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by  which  it  is  articulated  with  the  scapular 
extremity  of  the  clavicle.  The  spine,  su- 
periorly, is  surmounted  by  two  rough  edges, 
the  anterior  of  which  receives  the  insertion 
of  the  trapezius,  whilst  the  posterior  gives 
origin  to  the  deltoid  muscle.  The  anterior 
angle,  as  has  been  stated,  is  covered  by  the 
glenoid  cavity ; this  is  nothing  more  than 
an  oval  shallow  depression,  which  is  deep- 
ened in  the  recent  subject  by  a rim  of  car- 
tilage ; and  is  covered  with  an  articulating 
surface,  for  connexion  with  the  head  of  the 
humerus.  Around  the  edge  of  this  cavity 
the  bone  is  rough,  being  marked  by  the 
origin  of  the  capsular  ligament.  At  the  up- 
per part  of  it  there  is  a small  projection, 
which  has  received  the  name  of  tubercle, 
and  gives  origin  to  the  long  head  of  the  bi- 
ceps muscle.  That  part  of  the  bone  imme- 
diately posterior  to  the  glenoid  cavity  is 
contracted,  and  forms  the  cervix  scapulae. 
From  the  inner  and  upper  portion  of  the 
cervix,  the  coracoid  process  projects,  pass- 
ing nearly  horizontally  forwards  ; and  at  its 
extremity  it  becomes  curved  a little  down- 
wards, to  give  origin  to  the  short  head  of  the 
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biceps,  and  corico-brachialis  muscles ; and 
also  to  receive  the  insertion  of  the  pecto- 
ralis  minor.  To  the  inner  side  of  the  gle- 
noid cavity,  between  the  root  of  the  cora- 
coid process  and  superior  costa,  the  notch 
of  the  scapula  is  situated.  This,  in  the  re- 
cent subject,  by  means  of  the  posterior  li- 
gament of  the  bone,  is  completed  into  a 
foramen,  transmitting  the  superior  dorsal 
artery  of  the  scapula,  its  accompanying 
vein  and  nerve  : very  frequently,  however, 
the  artery  passes  over  the  ligament,  instead 
of  going  under  it. 

The  base  of  the  scapula,  internally,  re- 
ceives the  insertion  of  the  serratus  major  an- 
ticus,  externally,  the  rhomboidei;  its  supe- 
rior costa,  the  omo-hyoideus  ; its  superior 
angle,  the  levator  scapulae ; its  inferior,  a 
slip,  occasionally,  of  the  latissimus  dorsi ; 
and  in  connexion  with  its  inferior  costa, 
gives  origin  to  the  teres  major  and  minor, 
and  triceps  extensor  muscles.  The  scapula 
moves  upwards  and  downwards,  also  back- 
wards and  forwards  ; and  it  may  likewise 
be  rotated  upon  its  axis,  thereby,  more  ex- 
tensively increasing  the  motions  of  the  arm. 

L 2 V 
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The  movements  between  this  bone  and  the 
clavicle  are  much  confined ; indeed  their 
junction  may  be  considered  as  a fixed  point  j 
the  clavicle  serving  as  a shaft  or  axis,  and 
its  principal  motions  being  performed  at  its 
articulation  with  the  sternum. 

The  Humerus,  vel  Os  Brachii,  or 
Upper  Arm. 

This  bone  intervenes  between  the  sca- 
pula above  and  the  fore-arm  below,  and  is 
irregularly  cylindrical  in  form.  The  upper 
part  of  it  is  much  expanded,  and  is  called 
its  head.  Upon  it  there  is  an  extensive 
articulating  surface,  forming  rather  more 
than  one-third  of  a sphere,  which  is  re- 
ceived into  the  glenoid  cavity  of  the  sca- 
pula. Below  the  head,  there  are  two  pro- 
jections, called  tubercles,  a greater  and  a 
lesser  ; the  former  being  situated  upon  the 
outer  part  of  the  bone,  and  is  rather  in- 
clined posteriorly,  the  lesser,  more  ante- 
riorly and  interiorly.  Upon  the  greater 
tubercle,  three  surfaces  are  generally  dis- 
cernible, in  some  bones,  of  course,  more  dis- 
tinct than  in  others;  receiving  the  insertions  of 
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the  supra-spinatusj  infra-spinatus,  and  teres 
minor  muscles.  Upon  the  lesser  tubercle 
there  is  but  one  surface,  which  receives  the 
insertion  of  the  sub-scapularis.  That  part 
of  the  bone  between  the  head  and  the  tu- 
bercles, is  somewhat  contracted,  and  has 
been  incorrectly  denominated  the  cervix ; 
this  is  both  rough  and  porous,  being  mark- 
ed by  the  origin  of  the  capsular  ligament 
of  the  shoulder  joint.  Between  the  two 
tubercles  there  is  a large  and  deep  groove, 
which  extends  one-third  down  the  anterior 
surface  of  the  bone.  This  groove  has  re- 
ceived the  name  of  bicepital,  from  its  trans- 
mitting the  long  head  of  the  biceps  muscle ; 
which,  arising,  as  we  have  before  stated, 
from  the  tubercle,  at  the  upper  part  of  the 
glenoid  cavity  of  the  scapula,  it  runs  over 
the  head  of  the  humerus,  being  covered  by  a 
reflexion  of  the  synovial  membrane,  (as  the 
student  will  find  when  he  is  dissecting  the 
ligaments  of  the  shoulder  joint,)  by  which 
means  it  is  excluded  from  the  articulation  ; 
it  then  tracks  the  course  of  this  groove, 
and  about  one-third  down  the  arm,  unites 
with  the  short  head,  arising  from  the  point 
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of  the  coracoid  process  of  the  scapula, 
to  form  one  large  fleshy  mass,  which 
eventually  becomes  inserted  into  the  tu- 
bercle of  the  radius,  constituting  the  prin- 
cipal flexor  of  the  fore-arm.  The  groove 
itself  is  bounded  by  two  ridges,  the  ante- 
rior or  outer  of  which  receives  the  insertion 
of  the  pectoralis  major  ; and  the  posterior, 
or  inner,  that  of  the  latissimus  dorsi,  or  the 
muscles  forming  the  boundaries  of  the  ax- 
illa. The  shaft  of  the  bone,  as  it  descends, 
has  a twisted  appearance,  and  interiorly 
becomes  very  much  expanded,  terminating 
in  two  large  processes,  called  condyles ; 
one  projecting  externally,  and  the  other  in- 
ternally. Upon  the  middle  and  outer  part  of 
the  shaft,  there  is  a large  rough  surface, 
which  receives  the  insertion  of  the  deltoid 
muscle.  Opposite  to  this,  internally,  there 
is  a raised  edge,  which  receives  that  of  the 
corico-brachialis  ; and  just  below  it,  the  fo- 
ramen transmitting  the  nutrient  artery  of 
the  bone.  Proceeding  upwards  from  the 
condyles,  there  are  two  ascending  oblique 
ridges,  which  form  points  of  attachment  for 
the  inter-muscular  ligaments.  To  the  exter- 
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nal  of  these  two  ridges,  in  connexion  with 
its  condyle,  the  supinator  radii  longus  and 
extensor  muscles  of  the  fore- arm  are  at- 
tached ; whilst  to  the  internal  ridge  and 
condyle,  the  pronator  radii  teres,  and  flex- 
or muscles  of  the  fore-arm.  Of  the  two 
condyles,  the  internal  is  much  the  largest, 
and  has  a projecting  process,  which  gives 
attachment  to  the  internal  lateral  liga- 
ment of  the  elbow  joint.  Behind  this 
process  there  is  a groove,  transmitting  the 
ulnar  nerve.  The  external  condyle  is  much 
less  projectile,  but  gives  origin  to  the  ex- 
ternal lateral  ligament  of  the  elbow  joint. 
Upon  the  condyles,  inferiorly,  there  are  two 
distinct  articulating  surfaces  ; the  internal 
of  these,  corresponding  with  its  condyle, 
is  by  far  the  most  extensive,  and  forms  a 
complete  trochlear,  or  hinge,  in  connexion 
with  the  ulna.  That  upon  the  external 
condyle  is  convex,  and  forms  a ball,  which 
is  received  into  a socket  upon  the  head  of 
the  radius.  Above  the  condyles  there  are 
two  excavations  or  cavities,  one  before  and 
the  other  behind.  The  one  in  front  is  the 
smallest,  and  receives  the  coronoid  process 


of  the  ulna,  in  flexion  of  the  fore-artu  ; 
whilst  the  posterior,  of  considerable  magni- 
tude, receives  the  olecranon  process  of  the 
same  bone,  in  extension  of  the  fore-arm. 

Formation  of  the  Shoulder  Joint. 

The  shoulder  joint  is  one  of  the  most 
perfect  specimens  of  the  enarthrodial  vari- 
ety alluded  to,  when  speaking  of  the  arti- 
culations in  general  (pages  16  and 
and  there  described  as  constituting  the  first 
sub-division  of  diarthrosis.  It  is  formed 
only  of  tw'o  bones,  the  scapula  and  os  hu- 
meri. In  consequence  of  the  shallowness 
of  the  glenoid  cavity,  and  the  extensive  ar- 
ticulating surface  upon  the  head  of  the  hu- 
merus, we  find  that  the  movements  of  which 
it  is  capable,  arc  so  free,  quick,  and  easy, 
that  motion  may  be  effected  in  every  direc- 
tion, either  upwards  or  downwards,  back- 
wards, or  forwards,  outw^ards,  or  inwards  ; 
and  in  short,  it  may  be  rotated  in  every 
possible  position.  The  joint  itself,  however, 
and  as  it  appears  in  the  articulated  skeleton, 
is,  in  fact,  too  superficial  to  be  strongs  and 
were  it  not  for  the  scapula  gliding  easily 
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upon  the  muscles  covering  the  ribs,  and 
thus  eluding  force,  it  would  much  more 
frequently  be  in  danger  of  being  seriously 
injured  from  slight  shocks  or  falls.  Yet, 
naked  as  at  first  sight  it  really  does  ap- 
pear, Nature  has  performed  her  part  in  en- 
deavouring to  screen  it  from  injury ; by 
supplying  it  with  two  strong  processes, 
viz.  the  acromion  and  coracoid ; and  she 
has  additionally  strengthened  it  by  strong 
ligaments,  tendons,  and  muscles,  more  par- 
ticularly by  the  deltoid,  and  those  muscles 
which  are  inserted  into  the  tubercles  of  the 
humerus. 

The  Fore-arm. 

The  fore-arm  occupies  the  space  between 
the  humerus  above  and  the  liand  below, 
and  is  composed  of  two  bones,  viz.  the  ra- 
dius  and  ulna,  the  former  passing  down 
upon  the  outer  side,  and  the  latter  upon 
the  inner  side. 

The  lladius. 

This  bone  is  shorter  than  the  ulna  by  an 
inch.  It  is  so  named  from  its  resemblance 
to  the  ray,  or  spoke  of  a wheel and  is  situ- 
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ated  not  only  external,  but  anterior  to  the 
ulna.  It  differs  from  that  bone,  in  being 
contracted  superiorly,  and  expanded  inferi- 
orly.  The  top  of  the  bone  is  called  its 
head,  which  is  quite  circular,  and  upon  it 
there  is  a concave  articulating  surface,  re- 
ceiving the  external  condyle  of  the  hume- 
rus. Upon  the  ulna  side  there  is  a convex 
surface,  which  is  received  into  the  lesser 
sigmoid  cavity  of  the  ulna.  About  an  inch 
below  the  head,  and  inclined  to  the  inner 
and  back  part,  there  is  a tubercle,  which 
receives  the  insertion  of  the  biceps  muscle, 
and  capsular  ligament  of  the  joint.  That 
part  of  the  bone  between  the  head  and  the 
tubercle  is  contracted,  and  forms  the  cer- 
vix, and  to  it,  the  coronary  ligament  is  at- 
tached. The  shaft  of  the  bone  is  of  a pris- 
matic or  triangular  form,  although  less 
distinctly  defined  than  that  of  the  ulna.  As 
it  descends  it  increases  in  size,  and  inferi- 
orly,  as  we  have  before  stated,  it  becomes 
very  much  expanded,  to  be  articvdated  with 
the  carpus.  The  outer  part  of  the  shaft 
is  generally  smooth  and  convex,  whilst  upon 
the  inner  side,  there  is  a sharp  ridge,  cor- 


155 


responding  to  that  of  the  ulna,  to  which  the 
inter-osseous  ligament  is  attached.  Upon 
the  inferior  extremity  of  the  bone,  there  are 
two  articulating  surfaces,  separated  in  the 
centre  by  a slight  perpendicular  groove, 
by  which  it  is  articulated  with  the  two  first 
bones  of  the  carpus,  viz.  the  os  scaphoides 
and  os  lunare.  Upon  the  ulnar  side  of  the 
lower  extremity,  there  is  a small  and  slight- 
ly excavated  articulating  surface,  called  the 
sigmoid  cavity  of  the  radius  \ it  receives  the 
head  of  the  ulna.  The  outer  side  of  the 
lower  extremity  is  a little  lengthened  by  a 
projecting  point,  called  the  styloid  process, 
which  gives  origin  to  the  external  lateral 
ligament  of  the  wrist  joint,  and  forms  a 
guide  for  opening  the  joint,  in  amputation. 
Upon  the  fore- part  of  the  lower  extremity 
there  is  a somewhat  flattened  surface,  ex- 
tending upwards,  to  about  two  inches,  and 
giving  attachment  to  the  pronator  radii 
quadratus  muscle.  Upon  the  lower  ex- 
tremity, posteriorly,  there  are  two  large 
grooves,  separated  by  a raised  projection  ; 
the  external  of  which  transmits  the  radial 
extensors  and  supinators  of  the  hand;  and 
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the  internal,  the  tendon  of  the  extensor 
dig’itorum  communis.  The  opening  for  the 
principal  nutritious  artery,  is  placed  upon 
the  fore-part  of  the  bone,  generally  a little 
more  than  one-third  down. 

The  Ulna, 

Situated  upon  the  inner  side  of  theTore- 
arm,  is  the  longer  of  the  two  ; and  is  so 
named  from  its  being  often  used  as  a mea- 
sure. It  is  much  expanded  superiorly,  and 
considerably  contracted  inferiorly.  It  is 
lengthened  at  its  upper  and  back  part  by 
the  olecranon  process,  which  receives  the 
insertion  of  the  triceps  extensor  cubiti 
muscle,  and  partially  that  of  the  anconeus. 
Upon  the  fore-part  of  the  bone,  about  an 
inch  below  this  process,  there  is  a smaller 
one,  which,  from  its  supposed  resemblance 
to  a crow’s  beak,  has  been  called  the  coro- 
noid;  it  receives  the  insertion  of  the  bra- 
chialis  internus  muscle.  Between  these  two 
processes  there  is  a large  and  deep  cavity, 
which  is  said  to  resemble,  in  profile,  the 
Greek  letter  a sigma,  and  has,  therefore, 
received  the  name  of  greater  sigmoid  cavity 
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of  the  ulna;  the  term  greater  being  added, 
to  distinguish  it  from  a smaller,  but  simi- 
lar one,  situated  immediately  upon  the  outer 
side  of  the  coronoid  proeess,  and  rather  infe- 
rior to  the  larger  cavity,  and  called  the  lesser 
sigmoid  cavity  of  the  ulna.  Both  of  these 
cavities  are  covered  with  articulating  sur- 
faces ; the  larger,  for  connexion  with  the 
internal  condyle  of  the  humerus,  which  it 
embraces  so  closely  as  not  to  permit  of 
the  smallest  degree  of  lateral  motion;  the 
lesser  allows  the  round  head  of  the  radius 
to  roll  upon  it,  in  the  rotatory  motions  of  the 
fore-arm.  U[)on  the  back  part,  below  the 
olecranon  process,  there  is  a smooth  and 
somewhat  triangular  portion  of  the  bone, 

V 

which  is  merely  covered  by  the  fascia  and 
common  integuments.  Upon  the  fore  and 
outer  part  of  the  bone,  below  the  lesser 
sigmoid  cavity,  there  is  a small  projection, 
which  gives  attachment  to  the  oblique  liga- 
ment, tying  the  ulna  to  the  radius.  The 
body  or  shaft  of  the  bone  is  triangular, 
and  as  it  descends  it  becomes  gradually 
narrower ; and  then  at  its  louver  extremity, 
it  again  expands  a little,  to  form  its  head, 
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which  is  articulated,  by  means  of  cartilage, 
to  the  carpus.  The  inner  part  of  the  shaft 
of  the  bone  is  perfectly  smooth  and  con- 
vex ; but  on  the  radial  side  there  is  a sharp 
ridge,  to  which,  one  side  of  the  inter-osse- 
ous ligament  is  attached.  The  lower  end 
of  the  head  has  a flat  surface,  by  which  it 
is  joined  to  the  saxiform  cartilage.  This 
cartilage  intervenes  between  it  and  the  os 
cuneiforme  ; and  thus  it  is  that  the  ulna  is 
excluded  from  the  wrist  joint.  On  the  ra- 
dial side  of  the  head,  there  is  a convex  ar- 
ticulating surface,  which  is  received  into 
the  sigmoid  cavity  of  the  radius,  whilst 
upon  the  inner  side,  the  bone  is  lengthened 
by  the  styloid  process,  which  gives  origin 
to  the  internal  lateral  ligament  of  the  car- 
pus. Upon  the  fore-part  of  the  lower  ex- 
tremity there  is  a flat  surface,  extending 
upwards  about  two  inches,  which  gives  ori- 
gin to  the  pronator  radii  quadratus  muscle. 
Upon  the  back  part  there  is  a distinct  groove, 
situated  between  the  styloid  process,  and  that 
part  of  the  bone  which  is  received  into  the 
sigmoid  cavity  of  the  radius  ; it  transmits 
the  tendon  of  the  extensor  carpi  ulnaris. 
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The  foramen  for  the  principal  nutritious 
artery,  is  placed  upon  the  fore-part  of  the 
bone,  about  one-third  down. 

Formation  of  the  Elhow  Joint. 

The  elbow  joint,  a compound  articulation 
and  an  excellent  example  of  the  third  va- 
riety of  diarthrosis,  termed  ginglymus,  is, 
in  fact,  one  of  the  most  complicated  articu- 
lations in  the  whole  body,  inasmuch  as  it 
is  composed  of  three  different  joints,  all  of 
which  may  be  said  to  be  inclosed  in  one 
continuous  capsule;  although  many  distinct 
ligamentous  bands  are  spoken  of  by  ana- 
tomists in  their  description  of  the  liga- 
ments. It  is  formed  by  three  bones,  viz. 
by  the  condyles  of  the  humerus  and  supe- 
rior extremities  of  the  radius  and  ulna.  The 
first  joint  which  exists  between  the  olecra- 
non of  the  ulna  and  internal  condyle,  is  a 
true  example  of  the  a?igular  ginglt/mus  al- 
luded to  in  our  general  outline  of  the  articu- 
lations ; and  constituting  a perfect  trochlear 
or  hinge,  admitting  only  of  flexion  and  ex- 
tension. In  the  second  joint,  the  connex- 
ion between  the  radius  and  ulna,  is  by  an 
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imperfect  ball  and  socket,  which  circum- 
stance, characterizes  it  as  an  oiarthrodiul 
articulation  ; and  it  is  one  in  which  the 
articulating  surfaces  are  so  nicely  fitted  to 
each  other,  that  the  radius  not  only  rotates 
upon  the  external  condyle  of  the  humerus, 
but  also  moves  backwards  and  forwards  with 
the  ulna,  in  flexion  and  extension  ; and  yet, 
let  the  arm  be  ever  so  much  flexed,  the  head 
of  the  radius  will  continue  to  rotate  upon 
the  external  condyle,  with  the  same  degree 
of  facility,  as  if  it  were  in  the  semiflexed  po- 
sition. In  the  third  articulation  we  find  that 
the  articulating  surface,  which  surrounds  the 
head  of  the  radius  laterally,  is  received 
into  the  lesser  sigmoid  cavity  of  the  ulna ; 
and  thus  it  constitutes  the  second  variety  of 
the  ginglymoid  diarthrosis,  which  has  re- 
ceived the  name  of  lateral  rotatory  gingly- 
mus.  Independently  of  these  distinct  articu- 
lations, there  is  yet  a fourth  ; which  is  so  in- 
timately connected  with,  and  subservient  to 
the  last  described,  that  notwithstanding  it 
is  situated  between  the  same  bones,  at  tlie 
inferior  extremity  of  the  fore-arm,  it  may, 
without  impropriety,  be  considered  as  be- 
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lonaiiiff  to  the  articulation  of  the  elbow.  In 
this  joint,  however,  we  find  the  very  oppo- 
site order  of  arrangement  to  that  of  the 
last ; for  here  the  radius,  instead  of  being 
received  into  the  sigmoid  cavity  of  the  ulna, 
as  above,  has  itself  a sigmoid  excavation, 
which  receives  the  convex  head  of  the  ulna; 
and  it  is  on  this  account,  that  it  has  re- 
ceived the  appellation  of  double  lateral,  or 
rotatory  giuglymus,  to  distinguish  it  from 
that  of  single;  an  example  of  which  we 
have  before  adduced,  when  speaking  of  the 
articulations  of  the  atlas  (vide  page  108j. 
The  wisdom  and  ingenuity  whicli  is  dis- 
played in  this  articulation  of  the  radius,  is 
well  worthy  of  observation ; for  it  must  be 

V 

very  obvious  from  such  a disposition  of  parts, 
that  the  ulna  is  a fixed  point ; and  that  it 
is  by  the  radius  rolling  upon  it,  both  su- 
periorly and  interiorly,  that  supination  and 
pronation,  and  all  those  varied  movements 
of  the  hand,  which  so  characterize  the 
upper  limbs,  as  organs  of  prehension,  are 
eftected. 
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BONES  OF  THE  HAND. 


The  hand  is  divided  into  the  carpus,  or 
upper  portion ; meta-carpus,  or  middle  por- 
tion ; and  fingers,  or  third  portion,  placed 
inferiorly. 

The  carpus,  or  upper  portion,  placed  be- 
tween the  fore-arm  and  meta-carpus,  is 
composed  of  eight  small  bones,  which  are 
arranged  in  tw^o  rows,  each  row  consisting 
of  four  bones,  as  follow:  commencing  on 
the  radial  side  of  the  carpus,  we  find 


In  the  First  row, 

1.  os  scajyhoides, 

2.  — lunar  e, 

3.  — cuneiforme, 

4.  — pisiform  e, 


In  the  Second  row, 

5.  os  trapezium, 

6.  — trapezoides, 

7.  — magnum, 

8.  — unciforme. 


These  bones  are  so  curiously  disposed, 
that  the  dorsal  portion  of  the  carpus  is  ren- 
dered convex,  whilst  the  palmar  is  concave 
and  irregular,  being  marked  by  four  bony 
prominences,  across  which  is  stretched  the 
anterior  annular  ligament ; forming  a canal 
for  the  passage  of  the  flexor  tendons,  in 
their  course,  to  be  inserted  upon  the  pha- 
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langes  of  the  fingers.  The  bones  themselves 
are  very  firmly  tied  together  by  numerous 
bands  of  ligaments,  making  the  whole,  a 
sort  of  ball  or  nucleus,  a solid  foundation 
or  centre  for  the  rest  of  the  hand. 

Description  of  the  first  row  of  the  Carpal 
Bones,  and  their  connexions. 

1 , Os  Scaphoides. 

This  bone,  situated  upon  the  radial  side 
of  the  carpus,  is  so  named  from  its  boat- 
like cavity.  It  is  convex  above,  where  it  is 
received  into  the  concave  articulating  sur- 
face, upon  the  lower  extremity  of  the  ra- 
dius; and  concave  upon  its  ulna  side^  to 
receive  partially  the  head  of  the  os  mag- 
num. Infericrly,  upon  its  radial  side,  it  has 
a projecting  point,  upon  which  the  external 
lateral  ligament  of  the  wrist  joint  is  insert- 
ed ; and  likewise  upon  its  posterior  surface, 
inferiorly,  there  is  an  articulating  surface, 
which  is  in  contact  with  the  trapezium,  tra- 
pezoides,  and  magnum.  Immediately  above 
this  surface  there  is  a groove,  for  the  at- 
tachment of  ligaments.  — Its  connexions 
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then  are  as  follow  : superiorly  it  is  articu- 
lated with  the  lower  extremity  of  the  ra- 
dius ; interiorly,  with  the  trapezium,  trajje- 
zoides,  and  magnum  ; and  upon  its  ulna 
side,  with  the  os  lunare. 

2.  Os  Lunare. 

This  bone  is  so  named  from  its  outer  side 
resembling  in  shape  a crescent  or  half  moon. 
It  is  placed  upon  the  ulna  side  of  the  sca- 
phoid, and  is  irregularly  triangular  in  form. 
It  is  convex  above,  where  it  is  connected 
with  the  articulating  surface  upon  the  lower 
end  of  the  radius ; and  concave  below, 
where  it  joins  the  magnum,  and  partially, 
the  unciforme  bones.  There  is  a flat  surface 
upon  its  radial  side,  uniting  it  with  the 
scaphoid ; and  another  upon  its  ulna  side, 
wdiich,  in  the  natural  situation  of  the  bone, 
looks  inferiorly,  connecting  it  to  the  cunei- 
forme  bone.  Conne.vions  : it  is  articulated 
above,  to  the  radius  ; below,  to  the  magnum 
and  unciforme ; upon  its  ulnar  side,  to  the 
cuneiforme  bone ; and  upon  its  radial  side, 
to  the  scaphoid. 
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3.  Os  Cimeiforme. 

So  named,  more  from  its  situation  than 
from  its  being  strictly  wedge  shaped.  It  is 
placed  directly  below  the  ulna,  on  the  inner 
side  of  the  os  lunare,  and  immediately  above 
the  unciforme  bone.  The  space  seen  in  the 
articulated  arm,  between  the  lower  end  of 
the  ulna  and  this  bone,  is  occupied  by  the 
intervention  of  the  saxiform  cartilage.  The 
posterior  portion  of  the  bone  is  irregular, 
uneven,  and  broader  than  the  inferior  ; and 
so  far  only  it  may  be  said  to  be  wedge 
shaped.  It  is  somewhat  flat  superiorly, 
where  it  is  opposed  to  the  saxiform  carti- 
lage, and  has  likewise  a flat  articulating  sur- 
face upon  its  radial  side,  where  it  joins  the 
os  lunare.  Inferiorly,  there  is  a slightly 
concave  articulating  surface,  by  which  it  is 
connected  with  the  unciforme,  and  anteriorly 
a small  flat  and  circular  surface,  upon  which 
the  pisiforme  bone  rests. — Connexions  : on 
the  radial  side,  it  is  articulated  with  the  os 
lunare ; above,  with  the  saxiform  cartilage ; 
anteriorly,  it  supports  the  pisiforme  ; and 
inferiorly  it  joins  the  unciforme  bone. 
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4.  Os  Pisiforme, 

So  named  from  its  resemblance  to  a pea, 
is  situated  upon  the  inner  side  of  the  palm, 
resting  by  a flat  articulating  surface  poste- 
riorly, upon  the  cuneiforme  bone.  It  is  the 
most  prominent  of  all  the  carpal  bones,  and 
stands  so  much  out  of  its  rank,  as  to  be 
readily  felt  by  the  hand.  It  forms  the  inner 
pillar  of  that  arch,  under  which  the  flexor 
tendons  of  the  hand  pass  to  their  insertion. 
The  arch  itself  is  formed  by  the  anterior 
annular  ligament  of  the  carpus,  which,  aris- 
ing from  the  projections  uj^on  the  scaphoid 
and  trapezium,  passes  to  be  inserted  upon 
this  little  bone.  In  addition,  it  receives  the 
insertion  of  the  flexor  carpi  ulnaris,  one  of 
the  chief  muscles  flexing  the  carpus. 

Description  of  the  Second  Ploiv,  and  their 
Connexions. 

5.  Os  Trapezium. 

From  its  name  w’^e  might  suppose  that  it 
was  of  a square  shape,  when  in  fact  it  is 
the  most  irregular  of  all  the  carpal  bones  ; 
especially  when  detached  from  the  others. 
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It  is  situated  below  the  scaphoid,  but  more 
inclined  to  its  radial  side.  Upon  the  fore- 
part there  is  a rough  projecting  process, 
which  receives  the  insertion  of  the  external 
lateral  ligament  of  the  wrist  joint.  Inferi- 
orly,  there  is  a smooth  surface,  which  is 
convex  from  before  to  behind,  and  concave 
from  side  to  side,  supporting  the  meta-car- 
pal  bone,  or  first  phalanx  of  the  thumb. 
To  the  ulna  side  of  this  surface,  inferiorly, 
there  is  a very  small  portion  of  an  articu- 
lating surface,  by  which  it  partially  sup- 
ports the  meta-carpal  bone  of  the  fore-fin- 
ger. Superiorly,  there  is  a third  articulating 
surface,  equally  divided  by  a prominent  ridge 
into  two  parts  : that  inclined  to  the  left  side 
is  connected  with  the  inferior  surface  of  the 
scaphoid  ; whilst  that  upon  the  right,  joins 
the  trapezoides. — Connexions:  above,  it  is 
articulated  with  the  scaphoid  ; upon  its  in- 
ner side,  with  the  trapezoides  ; below,  to 
the  meta-carpal  bone  of  the  thumb,  and  in 
part  to  that  of  the  fore-finger.  The  pe- 
culiar conformation  of  the  articulating  sur- 
face by  which  it  is  connected  with  the  thumb, 
renders  it  a double  ginglymoid  joint,  flex- 
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ion  and  extension  being  permitted,  not  only 
from  side  to  side,  but  also  from  before, 
backwards. 


6.  Os  Trapezoides. 

So  named  from  its  supposed  resemblance 
to  the  trapezium.  It,  however,  much  more 
resembles  the  cuneiforme  bone  of  the 
first  row.  both  in  form  and  situation  j 
being  wedged  in  between  the  trapezium  and 
magnum,  and  in  the  broadest  part,  being  si- 
tuated posteriorly.  It  has  articulating  sur- 
faces upon  all  sides,  by  which  its  several 
connexions  are  maintained.  They  are  as 
follow  : above,  it  is  articulated  with  the 
scaphoid  ; on  its  radial  side,  with  the  tra- 
pezium; on  its  ulnar  side,  Avith  the  mag- 
num ; and  below,  it  supports  the  meta-car- 
pal  bone  of  the  fore-finger. 

7.  Os  3Iagnum. 

So  called  from  its  being  thought  to  be  the 
largest  of  all  the  carpal  bones,  which  is  not 
the  case,  for  the  scaphoid  and  cuneiforme 
bones  are  as  large.  As,  however,  it  is  not  dis- 
tinguished by  any  other  peculiarity,  except- 
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ing  its  round  head,  it  still  retains  the  same 
name.  It  is  placed  in  the  centre  of  the  se- 
cond row,  between  the  trapezoid  and  unci- 
forme  bones. — Connexions  : superiorly,  it 
has  a rounded  process,  called  its  head : this  is 
covered  with  an  articulating  surface,  which 
is  received  into  a cavity,  formed  by  the 
scaphoid  and  lunar  bones.  Inferiorly  there 
is  another  surface,  which  supports  the  me- 
ta-carpal  bone  of  the  middle  finger,  and 
partially  that  of  the  ring  finger.  Upon  its 
radial  side,  it  is  articulated  with  the  trape- 
zoides ; and  upon  its  ulna  side,  with  the  un- 
ciforme  bone. 

8.  Os  Unciforme,  v 

This  bone  is  so  named  from  its  hook-like 
process,  which  receives  the  insertion  of  the 
anterior  annular  ligament  of  the  carpus.  It 
is  placed  upon  the  ulna  side  of  the  mag- 
num ; and  appears,  in  the  articulated  hand, 
to  be  wedged  in  between  that  bone  and  the 
os  cuneiforme  of  the  first  row. — Connexions : 
It  has  an  articulating  surface  superiorly,  or, 
more  correctly  speaking,  upon  its  ulna  side ; 
by  which  it  is  connected  with  the  cunei- 


170 


forme  bone.  Upon  its  radial  side  there  is  a 
second  surface,  by  which  it  joins  the  mag- 
num ; and  interiorly  there  is  a third,  which 
supports  the  meta-carpal  bone  of  the  ring 
and  little  fingers. 

This,  then,  completes  the  description  of 
the  carpal  bones,  and  their  relative  connex- 
ions with  each  other.  Although  eight  in 
number,  they  are  so  firmly  consolidated  to- 
gether, as  to  appear  to  form  but  one  great 
joint ; and  are  seldom  or  scarcely  ever  luxated. 
They  are  all  somewhat  wedge  shaped,  hav- 
ing their  broadest  ends  situated  posteriorly, 
and  their  smaller  ones  towards  the  palm, 
which  accounts  for  the  convexity  of  the 
carpus,  posteriorly.  In  their  arrangement 
they  have  frequently,  and  not  improperly, 
been  compared  to  the  stones  of  an  arch  ; 
and  they  certainly  require  very  extraordi- 
nary force  to  beat  them  in. 

Formation  of  the  Wrist  Joint. 

The  articulation  of  the  wrist  is  formed 
by  three  bones,  viz.  the  lower  extremity  of 
the  radius,  and  the  scaphoid  and  lunar 
bones ; the  former  constituting  the  socket. 
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and  the  two  latter  an  imperfect  ball.  These 
bones  are  firmly  maintained  in  apposition 
by  the  addition  of  strong  capsular  and  la- 
teral ligaments ; and  the  joint  very  mate- 
rially strengthened  by  the  passage  of  the 
flexor  and  extensor  tendons.  It  is  a double 
gi?igli/mokl  articulation,  admitting  not  only 
of  flexion  and  extension,  but  also  of  lateral 
motion. 


The  Meta-carpus, 

Or  middle  portion  of  the  hand,  occupying 
the  space  between  the  carpus  and  phalanges, 
is  formed  of  five  long  bones,  which  are  ar- 
ticulated to  the  carpal.  Properly  speaking, 
however,  there  are  but  four,  the  thumb  be- 
ing described  by  many  anatomists  as  hav- 
ing no  meta-carpal  bone,  but  the  same 
number  of  phalanges  as  the  fingers.  What 
was  formerly  considered  as  the  ineta- carpal 
bone,  is  now  regarded  as  thfe  first  phalanx ; 
and  certainly  it  much  more  resembles 
the  latter  than  the  former.  The  carpal 
and  meta-carpal  bones,  considered  together, 
resemble  a part  of  a wheel ; the  former  be- 
ing closely  grouped  into  one  mass,  may  be 


said  to  form  the  nave  ; and  the  latter,  di- 
verging or  radiating  from  this  centre,  the 
spokes.  The  advantage  of  such  an  arrange- 
ment is  most  obvious,  for  not  only  are  the 
fingers  allowed  greater  play,  but  more  com- 
plete flexion  and  extension,  as  well  as  a slight 
degree  of  rotatory  motion  is  permitted. 

The  meta-carpal  bones,  cylindrical  in 
form,  are  tolerably  compact  in  their  struc- 
ture. They  are  convex  posteriorly,  and 
concave  anteriorly  ; and  thus  they  corre- 
spond to  the  shape  of  the  carpus,  and  deep- 
en the  palm  of  the  hand.  They  diminish  in 
size  and  length,  and  decrease  in  both,  from 
the  first  to  the  last.  They  are  divided  into 
bases,  bodies,  and  heads.  . The  bases  are 
those  portions  placed  superiorly,  which, 
with  the  exception  of  that  of  the  first  bone, 
are  articulated  by  means  of  flat  surfaces, 
with  the  carpal  bones,  constituting  the  ar- 
throdial variety  of  the  diarthrodial  articu- 
lations, which  we  have  described  at  page  17- 
The  heads  are  those  expanded  portions 
placed  inferiorly,  which  are  convex ; and 
are  covered  with  articulating  surfaces,  for 
articulation  with  the  first  row  of  pha- 


lanffcs.  These  surfaces  will  be  found  to  ex- 
tend  farther  over  their  palmar,  tlian  upon 
their  dorsal  aspect ; a disposition  which 
allows  the  fingers  being  brought  into  a 
more  complete  state  of  flexion.  The  bo- 
dies are  those  portions  which,  contracted 
more  superiorly  than  inferiorly,  intervene 
between  the  two  former.  The  heads  are  all 
marked  by  the  attachment  of  the  small  cap- 
sules in  which  they  are  enclosed.  The  spaces 
between  the  bodies  are  filled  up  by  the 
inter-osseous  ligaments  and  muscles. 

The  meta-carpal  bone  of  the  fore-finger 
difters  from  the  rest,  inasmuch  as  it  is 
larger ; and  instead  of  tlie  articulating  sur- 
face upon  its  base  being  flat  like  the  otl\ers, 
we  find  that  it  is  concave,  corresponding 
with  the  convexity  of  that,  upon  the  inferior 
surface  of  the  trapezoid  bone.  The  radial 
side  of  the  base  has  also  a small  articulat- 
ing surface,  by  which  it  just  touches  the  os 
trapezium.  The  remainder  of  the  meta- 
carpal bones  have  articulating  surfaces  on 
])oth  sides  of  their  bases  (with  the  exception 
of  the  last),  by  which  they  are  joined  to 
each  other. 
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The  Bones  of  the  Fingers. 

Each  finger  possesses  three  divisions  or 
jihalanges,  so  called  from  their  being  ar- 
ranged in  rows,  which  decrease  in  size,  in- 
feriorly.  Considering  the  thumb  as  having 
no  meta-carpal  bone,  and  thus  following  the 
description  of  Winslow  and  other  great  ana- 
tomists, we  state  that  the  fingers  consist 
of  fifteen  bones,  or  three  portions  each. 

phalanges ) like  the  meta-carpal  bones, 
are  convex  and  smooth,  posteriorly;  and 
concave  anteriorly.  Into  the  concave  part 
the  flexor  tendons  are  inserted.  They  are 
likewise  divided  into  bases,  bodies,  and 
heads.  The  bases  are  placed  superiorly,  the 
heads  inferiorly,  and  the  bodies  are  the 
intervening  portions. 

The  bases  of  the  first  row  possess  excava- 
tions or  sockets,  for  the  reception  of  the 
round  heads  of  the  meta-carpal  bones,  form- 
ing imperfect  enartlirodial  articulations;  yet 
notwithstanding  this  disposition  of  the  ar- 
ticular surfaces,  so  strongly  are  they  bound 
to  each  other  by  ligamentous  bands,  that 
very  little  more  than  flexion,  extension, 
and  lateral  motion  are  permitted. 
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The  heads  of  the  first  row  are  distinguished 
by  possessing  two  semicircular  articulating 
surfaces,  separated  from  each  other  by  a 
central  depression.  These  surfaces,  like 
those  upon  the  heads  of  the  meta-carpal 
bones,  extend  more  upon  their  palmar  than 
upon  their  dorsal  aspect;  and  thereby  allow 
of  a more  complete  degree  of  flexion  of  the 
fingers.  The  bodies  differ  from  those  of 
the  meta-carpal  bones,  in  being  more  ex- 
panded superiorly  than  inferiorly. 

To  this  characteristic  description  of  the 
first  row,  we  find  that  the  first  bone  of  the 
thumb,  which  we  prefer  reckoning  as  a 
phalanx  than  as  a meta-carpal  bone,  is  an 
exception.  This  bone,  however,  differs  from 
the  rest  of  the  phalanges,  inasmuch  as  it  is 
both  thicker  and  stronger,  althougli  in  its 
general  contour  it  more  strictly  resembles  a 
phalanx.  It  possesses,  in  addition,  an  ar- 
ticulating surface,  superiorly,  correspond- 
ing to  that  upon  the  trapezium,  only  that 
its  convexity  and  concavity  are  exactly  re- 
versed ; and  thus  it  is  that  a double  gingly- 
mus  is  formed,  allowing  of  the  same  kind  of 
motion  in  two  opposite  directions. 
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The  second  row  of  phalanges,  only  differs 
from  the  first  in  the  bones  being  smaller, 
and  in  having  their  bases  lengthened  poste- 
riorly by  slightly  raised  eminences  ; which, 
when  the  fingers  are  straightened,  hitch 
against  the  articulating  surfaces  upon  the 
heads  of  the  first  row,  and  thus  effectual! j?- 
prevent  the  fingers  being  extended  beyond 
a certain  limit.  If  the  articulated  hand  be 
referred  to,  these  little  processes  ■will  be 
seen  to  over-hang,  as  it  were,  the  heads  of 
the  phalanges  above  them  ; and  so  well  are 
the  parts  adapted  to  each  other,  that  it  re- 
quires a very  considerable  degree  of  force 
to  displace  them.  Besides  which,  they  form 
guides  in  amputation  of  the  fingers ; a very 
necessary  fact  to  be  borne  in  mind,  for 
without  the  surgeon  was  aware  of  the  ex- 
tent to  which  they  overlap  the  heads  of  the 
phalanges  above  them,  he  would  be  com- 
pletely foiled  in  his  attempts  to  finish  an 
operation,  ■which  is  otherwise,  %vith  the 
knowledge  of  this  peculiarity,  rendered  the 
most  simple  in  its  nature,  and  the  most 
easy  in  its  performance. 
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The  peculiarities  of  the  last  row  of  pha- 
langes are  their  diminished  size,  compared 
with  those  of  the  second  row,  and  their 
spongy  extremities,  which  are  much  round  - 
ed off  and  expanded,  to  give  form  and  beauty 
to  the  hand. 


Ossa  Sesa  moidea . 

In  the  adult  hand,  we  frequently  find  three 
or  more  of  these  bones,  and  likewise  in  the 
foot.  They  do  not  properly  belong  to  the 
skeleton,  but  are  generally  found  in  parts 
which  are  much  exposed  to  pressure.  Thus, 
for  instance,  it  is  usual  to  find  two  at  the  ar- 
ticulation of  the  meta-carpal  bone  of  the 
thumb,  with  its  first  phalanx ; sometiibes 
a third,  in  the  corresponding  joint  of  the 
fore-finger ; and  occasionally  a fourth,  at 
the  root  of  the  little  finger.  In  speaking  of 
the  bones  of  the  foot,  we  shall  have  to  notice 
them  in  similar  situations,  where  they  are 
generally  more  numerous. 
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DESCRIPTION  OF  THE  BONES  OF  THE 
LOWER  EXTREMITY. 

The  lower  extremity  is  made  up  of  three 
parts,  viz.  the  thigh,  leg,  and  foot. 

The  thigh  consists  but  of  one  bone. 

The  Femur. 

This  bone  is  the  largest,  strongest,  and 
longest,  in  the  whole  body;  and  is  the  most 
regular  of  all  the  cylindrical  bones.  If  is 
divided  into  a central  part,  or  body,  and  two 
extremities.  » 

The  upper  extremity,  which  is  nearly 
spherical,  is  called  its  head,  or  axis ; and  is 
covered  with  an  articulating  surface,  consti- 
tuting nearly  two-thirds  of  a sphere ; which 
is  most  extensive  superiorly,  and  thus  cor- 
responding with  that  upon  the  acetabu- 
lum. Inclined  a little  to  the  inner  side  of 
the  centre  of  this  surface,  there  is  an  exca- 
vation,  or  pit,  into  which  the  ligamentum 
teres  is  inserted,  tying  the  head  of  the  bone 
to  the  acetabulum.  Immediately  behind  the 
head,  the  bone  becomes  contracted,  and  forms 
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the  cervix,  which  passes  obliquely  downwards 
and  outwards,  to  be  united  with  the  shaft 
or  body  of  the  bone,  at  the  distance  of 
about  an  inch  and  a half,  or  two  inches 
from  its  commencement;  its  union  being 
indicated  by  two  oblique  lines.  This  part 
of  the  bone  receives,  almost  at  all  times, 
the  whole  weight  of  the  body;  and  were  it 
not  for  the  oblique  direction  which  it  takes, 
it  would  perhaps  be  much  more  subject  to 
fracture  than  it  is.  Around  the  head,  the 
bone  is  exceedingly  rough  and  porous,  es- 
pecially at  its  upper  part,  being  marked  by 
the  attachment  of  the  synovial  membrane 
and  capsular  ligament  of  the  joint,  and  by 
the  passage  of  small  arteries  nourishing  the 
head.  The  neck  of  the  femur  is  exceedingly 
well  defined,  and  much  more  strictly  de- 
serves the  name  than  that  of  any  other 
bone.  It  passes  off  at  nearly  right  angles 
with  the  body,  thereby  rendering  the  mo- 
tions of  the  limb  free  and  extensive,  and 
unembarrassed  by  the  pelvis.  At  its  ter- 
mination there  is  a large  process,  called  the 
trochanter  major  ; which  is  placed  a little 
below  the  level  of  the  head  of  the  bone,  but 
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nearly  on  a line  with  the  centre  of  its  axis. 
It  receives  the  insertion,  superiorly,  of  the 
gluteus  medius  ; and  anteriorly,  that  of  the 
gluteus  minimus.  At  the  root  of  this  pro- 
cess, posteriorly,  there  is  a small  but  deep  de- 
pression, into  which  the  five  rotator  muscles 
of  the  thigh  are  inserted,  viz.  the  gemini,  ob- 
turatores  (internus  and  externus,)  and  the  py- 
riformis.  To  the  inner  and  back  part  of  the 
bone,  about  two  inches  below  the  great  tro- 
chanter, there  is  another  process,  which  is 
called  the  trochanter  minor  ; and  upon  it,  the 
psoas  magnus  and  iliacus  internus  muscles 
are  inserted.  Upon  the  back  part  of  the 
bone,  between  the  two  trochanters,  is  seen 
an  oblique  ridge,  which  receives  the  inser- 
tion of  the  quadratus  femoris.  There  is  a 
corresponding  ridge  in  front,  before  spoken 
of,  which  marks  the  junction  of  the  cervix 
with  the  shaft,  and  the  attachment  of  the 
capsular  ligament.  The  body  or  shaft  of 
the  bone  becomes  narrower  and  more  cy- 
lindrical as  it  approaches  the  centre  ; and  in 
this  course  slightly  arches  forwards.  It  is 
smooth  and  convex  anteriorly,  and  is  here 
covered  by  the  extensor  muscles  of  the  leg, 
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more  particularly  by  the  rectus  and  cru- 
reus  ; whilst  posteriorly  it  has  a promi- 
nent ridge,  called  the  linea  aspera.  This 
ridge  commences  at  the  upper  part  of  the 
bone,  by  two  lines,  the  external  of  which 
arises  from  the  trochanter  major  ; the  in- 
ternal, from  the  junction  of  the  lower  part 
of  the  neck  of  the  bone  with  the  shaft, 
about  three  quarters  of  an  inch  anterior  to 
the  trochanter  minor : they  then  descend 
obliquely,  and  at  about  one-third  down 
unite,  and  form  the  rough  edge  we  have 
described,  which  takes  its  course  directly 
downwards,  and  about  the  lower  third  of 
the  shaft  again  bifurcates  into  two  lines, 
much  more  smooth  than  those  above ; vone 
passing  obliquely  outwards,  to  the  external 
condyle,  and  the  other  obliquely  inwards, 
to  the  internal  condyle.  Upon  the  line  pro- 
ceeding from  the  great  trochanter,  the  glu- 
teus maximus  is  inserted  ; upon  that  arising 
anterior  to  the  lesser  trochanter,  the  pec- 
tineus  and  adductor  brevis.  The  remainder  of 
the  linea  aspera  receives  the  insertion  of  the 
adductor  longus,  and  also  gives  origin  to 
the  vasti. 


The  inferior  extremity  of  the  bone  is 
much  more  expanded  than  the  superior, 
and  is  distinguished  by  two  projecting  jjro- 
cesses,  called  its  condyles ; the  internal  of 
which  is  much  the  largest,  and  possesses 
a prominence  or  tuberosity,  which  re- 
ceives the  insertion  of  the  adductor  mag- 
nus.  Above  the  condyles  the  bone  is  rough 
and  porous,  being  marked  by  the  attach- 
ment of  the  capsular  ligament  of  the  knee 
joint.  The  condyles,  inferiorly,  are  co- 
vered by  two  very  extensive  articulating 
surfaces,  for  connexion  with  the  head  of 
the  tibia,  united  anteriorly  by  a depression, 
which  is  concave  from  side  to  side ; con- 
stituting a complete  trochlear,  or  pulley, 
into  which  the  patella  is  received.  Extend- 
ing backwards,  these  surfaces  diverge,  leav- 
ing between  them  a very  large  and  deep  ca- 
vity, which  gives  origin  to  the  crucial 
ligaments,  and  receives  a bifid  tubercle, 
projecting  from  the  head  of  the  tibia.  After 
diverging,  they  ascend  very  much  upon  the 
condyles,  posteriorly  ; a disposition  which 
permits  the  leg  to  be  completely  bent  upon 
the  thigh.  Above  the  condyles  and  the  deep 
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cavity  we  have  described  there  is  a smooth 
and  triangular  space,  called  the  poples  or 
ham ; lodging  the  popliteal  artery,  vein, 
and  nerve,  the  artery  being  situated  near- 
est the  bone.  This  space  is  very  accurately 
bounded  on  each  side  by  the  lines  proceed- 
ing from  the  inferior  divergence  of  the  li- 
nea  aspera,  to  the  two  condyles  ; infcriorly, 
by  the  condyles  themselves  ; and,  in  the  re- 
cent subject,  by  the  muscles  which  form 
the  hamstrings,  viz.  the  biceps  upon  the 
outer  side,  and  the  semi-tendinosus  and  se- 
mi-membranosus,  assisted  by  the  gracilis 
and  sartorius,  upon  tlie  inner  side.  The 
internal  condyle,  it  will  be  observed,  de- 
scends much  lower  than  the  externa],  a 
provision  which  compensates  for  the  obli- 
quity of  the  shaft  of  the  bone,  in  its  na- 
tural position,  when  the  two  condyles  are 
brought  to  the  same  plane  ; and  which  is 
obviously  necessary  when  we  take  into  con- 
sideration, that  the  heads  of  the  femurs  are 
separated  by  the  whole  width  of  the  pelvis 
above,  whilst  their  inferior  extremities  are 
brought  to  a point,  so  as  almost  to  touch 
each  other.  Now  this  could  not  be  the 
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case  unless  the  internal  cond54e  descended 
lower  than  the  external ; the  symmetry  of 
man’s  form  would  be  incomplete^  and  pro- 
gression rendered  exceedingly  awkward.  The 
external  condyle  projects  further  forwards 
than  the  internal,  and  on  this  account  has 
been  thought  by  some  anatomists  to  be  the 
largest.  Its  external  surface,  which  is  rough 
and  unequal,  has,  posteriorly,  a small  de- 
pression, which  gives  attachment  to  the  ten- 
don of  the  popliteus  muscle.  The  foramen 
for  the  transmission  of  the  principal  me- 
dullary artery  is  situated  upon  the  back  part 
of  the  bone,  a little  more  than  one-third 
down.  This  opening  takes  a slanting  direc- 
tion upwards. 

Formation  of  the  Hi})  Joint. 

This  articulation,  M’hich  is  formed  by  the 
head  of  the  os  femoris  and  the  acetabulum,  is 
one  of  the  most  perfect  specimens  of  eriar- 
throsis  in  the  whole  body ; permitting  of 
motion  in  ev’^ery  direction.  Thus,  we  have 
flexion  and  extension,  adduction  and  ab- 
duction, and  also  rotation.  Like  the  shoulder 
joint,  it  is  very  materially  strengthened  by 
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the  strong  muscles,  which  are  inserted  into 
the  bone,  contiguous  to  its  liead. 

BONKS  OF  THE  LEG. 

The  bones  of  the  leg  are  three  in  num- 
ber, viz.  the  jHitellciy  situated  above  ; the 
tibia,  upon  the  inner  side  ; and  the  Jihulay 
upon  the  outer  side. 

The  Patella. 

This  bone  is  situated  at  the  anterior  part 
of  the  knee  joint,  being  attached  to  the  up- 
per part  of  the  tibia  by  the  strongest  liga- 
ment ill  the  whole  body,  the  ligameiitum 
patellae ; so  that  its  position  is  variable, 
being  influenced  by  the  movements  of  vthe 
tibia.  It  is  cordiform  or  triangular  in  shape  ^ 
the  base  of  the  triangle  being  placed  supe- 
riorly, and  the  apex  inferiorly.  The  base 
is  somewhat  flattened  superiorly  ; and  upon 
it,  and  the  sides  of  the  bone,  the  four  ex- 
tensor muscles  of  the  leg  are  inserted  j viz. 
the  rectus,  crureus,  and  the  two  vasti ; 
whilst  the  apex  gives  origin  to  the  liga- 
mentum  patelhe.  This  ligament  possesses 
such  amazing  strength,  that  the  bone  is 
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almost  always  fractured,  sooner  than  the 
ligament  will  become  ruptured  or  give  W'ay. 
Anteriorly,  the  patella  is  convex  and  porous, 
but  posteriorly  it  has  two  somewhat  concave 
articulating  surfaces,  separated  by  a verti- 
cal ridge ; this  ridge  is  received  into  the 
depression  between  the  condyles  of  the  fe- 
mur anteriorly.  Of  the  two  surfaces,  the 
external  is  said  to  be  the  largest ; they  cor- 
respond to  those  upon  the  femur. 

The  Tibia. 

This  bone,  as  we  have  before  stated, 
passes  dow'ii  upon  the  anterior  and  inner 
side  of  the  leg ; and  next  to  the  femur,  is 
the  largest  in  the  whole  skeleton.  Like  that 
bone,  it  is  divided  into  a body  and  two  ex- 
tremities.  The  superior  extremity,  called 
its  head,  is  thicker  and  much  more  expanded 
than  the  inferior  ; and  is  of  a spongy  struc- 
ture compared  with  the  body  ; it  is  like- 
wise rough  and  porous,  being  marked  by 
the  attachment  of  the  capsular  ligament  of 
the  knee  joint ; and  also  by  the  passage  of 
small  vessels,  supplying  that  part  of  the 
bone  with  blood.  Superiorly,  the  head  is 
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surmoimted  by  two  extensive  articulating 
surfaces,  which  correspond  to  those  upon 
the  condyles  of  the  femur;  and  upon  wdiich 
the  latter  rest.  The  innermost  of  these  sur- 
faces is  of  an  oval  shape  ; the  outermost  is 
rounded  or  circular.  Between  them  a bifid 
tubercle  projects,  which  is  received  into  a 
notch,  between  the  condyles  of  the  femur. 
In  front  of  this  tubercle  there  is  a depres- 
sion, and  a similar  one  behind;  and  into 
these  depressions  the  anterior  and  posterior 
crucial  ligaments  are  inserted.  Upon  the 
fore-part  of  the  bone,  about  an  inch  below" 
the  head,  there  is  a considerable  rising  of 
the  bone,  which  has  been  called  the  proper 
tubercle  of  the  tihia  ; and  upon  it  the  liga- 
mentum  patelhe  is  inserted.  Upon  the  outer 
and  back  part  of  the  head  of  the  bone  there 
is  a small  and  flat  articulating  surface,  wdiich 
faces  obliquely  dow^nwards  ; and  w'ith  w^hich 
the  head  of  the  fibula  is  articulated.  Ex- 
tending obliquely  downwards  from  this  sur- 
face, across  the  upper  and  posterior  part 
of  the  shaft  of  the  bone,  there  is  a rough 
line,  wdiich  receives  the  insertion  of  the 
popliteus  muscle. 
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The  shaft  of  the  bone  is  of  a prismatic 
or  triangular  form,  being  characterized  by 
three  distinct  sliarp  edges ; viz.  an  anterior, 
an  external,  and  an  internal.  The  anterior, 
by  far  the  most  prominent  and  defined, 
is  in  common  language  termed  the  shin. 
It  commences,  as  may  be  seen,  upon  the 
outer  side  of  the  proper  tubercle  ; it  then 
takes  a M^aving  course  downwards,  and  about 
the  lower  third  of  the  shaft,  inclines  to  the 
inner  side,  and  becomes  almost  insensibly 
lost  upon  the  internal-malleolus,  a process 
we  shall  presently  speak  of.  The  external 
is  turned  towards  the  fibula;  and  upon  it 
the  fibula  side  of  the  inter-osseous  liga- 
ment is  inserted.  It  commences  superiorly 
from  the  articulating  surface,  which  re- 
ceives the  head  of  the  fibula : it  then 
passes  perpendicularly  downwards ; and 
about  two  inches  from  the  lower  extremity 
of  the  bone  generally  bifurcates  into  two ; 
one  passing  to  the  anterior,  the  other  to  the 
posterior  side  of  the  lower  extremity.  Be- 
tween this  bifurcation  there  is  a somewhat 
triangular  excavation,  called  the  semi-lunar 
cavity  ; which  is  concave  from  side  to  side, 


189 


and  transmits  the  lower  extremity  of  the 
fibula,  ill  its  course  to  form  the  exter- 
nal malleolus.  The  internal,  or  posterior, 
as  it  is  likewise  termed,  is  situated  upon  the 
inner  and  back  part  of  the  bone,  and  re- 
ceives the  insertion  of  the  internal  lateral 
ligament  of  the  knee  joint.  It  commences 
from  the  inner  and  posterior  side  of  the 
head  of  tlie  bone ; it  then  descends  nearly 
perpendicularly  downwards,  towards  the 
back  part  of  the  internal  malleolus.  It  gives 
origin  to  some  of  the  flexors  of  the  foot. 
The  shaft  of  the  bone,  descending  from  the 
head,  becomes  gradually  contracted  till  it 
approaches  the  lower  third,  and  it  is  at  this 
part  that  the  leg  is  most  frequently  fractu-red; 
from  thence  it  again  begins  to  expand,  to 
be  articulated  with  the  tarsus.  The  inner 
side  of  the  shaft  is  smooth  and  convex, 
being  here  merely  covered  by  the  common 
integuments,  fascia,  and  periosteum  ; wdiilst 
the  outer  side  is  slightly  concave,  and 
lodges  the  tibialis  anticus  muscle.  The 
lower  extremity  of  the  bone  is  nearly  qua- 
drilateral in  form,  and  is,  anteriorly,  smooth 
and  convex,  where  it  gives  attachment  to 
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the  anterior,  or  tibio- tarsal  ligament;  whilst 
posteriorly  it  is  flat,  and  is  marked  by  a 
groove,  near  to  its  inner  side,  which  trans- 
mits the  tendon  of  the  flexor  longus  polli- 
cis.  Externallv,  we  find  the  semi-lunar 
cavity  we  have  before  described,  as  trans- 
mitting the  lower  extremity  of  the  fibula ; 
and  internally,  the  bone  is  lengthened  by  a 
descending  process,  called  the  internal  mal- 
leolus, also  before  spoken  of;  which  is  ar- 
ticulated with  the  inner  side  of  the  astra- 
galus, or  first  bone  of  the  tarsus.  Around 
the  lower  extremity  the  bone  is  slightly 
rough  and  porous,  being  here  marked  by 
the  attachment  of  the  capsular  ligament  of 
the  ankle  joint.  Upon  the  inferior  extremity 
there  is  an  extensive  articulating  surface, 
concave,  and  also  quadrilateral  in  form, 
corresponding  to  that  upon  the  head  of  the 
astragalus  ; which  not  only  extends  upon 
the  side  of  the  internal  malleolus  internallv, 
but  also  over  the  semi-lunar  cavity,  receiv- 
ing the  fibula  externally.  The  foramen  for 
the  principal  medullary  artery,  is  placed  upon 
the  back  part  of  the  bone,  about  one-third 
down;  and  the  student  will  observe  that  it 
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differs  from  that  of  the  femur,  in  its  taking 
a slanting  course  downwards.  The  tibia 
lias  been  compared,  in  shape,  to  a musical 
pipe ; the  head  resembling  the  trumpet, 
and  the  lower  extremity,  the  flute  end  of 
it;  the  mouth-piece  being  formed  by  the 
internal  malleolus. 

The  Fibula. 

This  bone,  so  called  from  its  supposed  re- 
semblance to  a Roman  clasp,  is  a long  and 
slender  bone,  situated  upon  the  outer  side 
of  the  tibia,  and  is  nearly  equal  to  it  in 
length.  Its  use  is  to  strengthen  that  bone, 
to  serve  as  a point  of  origin  for  several 
muscles  ; and  more  particularly  to  forn>the 
ankle  joint.  Its  direction  is  nearly  vertical, 
the  lower  extremity,  however,  inclining  a 
little  forwards  ; it  lies  beside  the  tibia  like 
a splint  and  in  disease  of  that  bone  it  not 
only  preserves  the  form  of  the  leg,  but  also 
forms  its  chief  support  ; although  it  is  quite 
unconnected  with  the  knee  joint.  Like  the 
tibia  and  femur,  it  is  divided  into  a body 
and  two  extremities.  The  upper  extremity, 
which  is  somewhat  expanded,  is  called  its 
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head ; and  upon  the  inner  side  of  it  there 
is  a flat  articulating  surface,  connecting  it 
to  the  outer  side  of  the  head  of  the  tibia ; 
to  which  it  is  firmly  tied  by  strong  liga- 
ments. Upon  the  top  of  the  head  there  is 
a rough  projecting  tubercle,  giving  attach- 
ment to  the  biceps  flexor  cruris  muscle,  and 
external  lateral  ligament  of  the  knee  joint. 
The  shaft  or  body  of  the  bone,  like  that  of 
the  tibia,  is  triangular ; being  bounded  by 
three  prominent  lines,  viz,  an  anterior,  a 
posterior,  and  an  internal.  The  latter  re- 
ceives the  insertion  of  the  inter-osseous  li- 
gament, and  anteriorly,  gives  origin  to  the 
extensor  digitorum  communis,  extensor  pro- 
prius  pollicis,  andperoneus  tertius  muscles; 
and  posteriorly,  to  the  tibialis  posticus.  The 
posterior  gives  origin  to  the  soleus,  and 
flexor  longus  pollicis  ; and  the  external,  to 
the  peronei  muscles.  The  inferior  or  tarsal 
extremity  of  the  bone  becomes  considerably 
expanded,  and  forms  the  external  malleolus, 
which  is  received,  as  we  have  before  stated, 
into  the  semi-lunar  cavity,  upon  the  outer 
side  of  the  lower  extremity  of  the  tibia. 
Upon  the  inner  side  of  this  process,  there  is 
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an  articulating  surface,  by  which  it  is  con- 
nected to  the  outer  side  of  the  astragalus. 
The  lower -most  point  of  this  process  has 
been  called  by  some  anatomists  the  coro- 
noid,  from  its  descending  lower  down  than 
the  internal  malleolus.  It  gives  origin  to 
ligaments  tying  it  to  the  bones  of  the  tar- 
sus. Behind  it  there  is  a shallow  groove, 
transmitting  the  tendons  of  the  perone- 
us  longus  and  brevis.  The  foramen  for 
the  principal  nutritious  artery,  is  situated 
upon  the  back  part  of  the  bone,  a little 
above  its  middle.  This  canal,  like  that  of 
the  tibia,  slants  obliquely  downwards. 

Formation  of  the  Knee  Joint,  v 

This  joint,  which  is  formed  by  the  con- 
dyles of  the  femur,  head  of  the  tibia,  and 
the  patella,  is  one  of  the  purest  speci- 
mens of  the  angular,  or  first  variety  of 
ginglymus,  described  at  page  17-  The  pa- 
tella, as  we  have  before  mentioned,  glides 
in  a pulley,  formed  between  the  condyles 
of  the  femur,  anteriorly ; and  its  projection 
upon  the  knee,  removes  the  acting  force  from 
the  centre  of  motion,  so  as  to  increase  the 
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power.  The  mechanism  of  this  articulation 
is  so  beautifully  contrived,  that  while  the 
knee  is  bent,  and  the  muscles  at  rest,  the 
patella  sinks  down  into  a hollow,  formed  by 
the  separation  of  the  anterior  part  of  the 
condyles  of  the  femur,  from  the  head  of  the 
tibia;  as  may  be  seen  by  placing  these 
bones  in  cojitact,  and  flexing  them  to  a right 
angle  ; the  anterior  part  of  the  joint,  in  the 
absence  of  the  patella,  is  then  quite  unpro- 
tected, and  a large  cavity  exposed,  into 
which  that  bone  is  received.  As  soon,  how- 
ever, as  the  muscles  begin  to  act,  the  pa- 
tella rises  from  this  hollow,  and  continues 
to  do  so  in  proportion  to  their  degree  of 
contraction;  at  the  same  time  that  it  in- 
creases their  power.  When  the  contraction  is 
perfect,  we  find  that  the  patella  has  attained 
the  summit  of  the  knee  ; and  thus  it  is,  that 
the  mechanical  power  of  the  joint  is  aug- 
mented; for  the  muscles,  when  contracted 
to  their  utmost  extent,  become,  as  it  were, 
fixed  points  ; and  the  patella,  being  attached 
to  the  head  of  the  tibia  liy  ligament,  forms 
the  pullejx  which,  gliding  upwards  and 
downwards,  upon  the  condyles  of  the  fe- 


]95 


mur,  anteriorly,  according  to  the  actions  of 
the  flexor  and  extensor  muscles,  consti- 
tutes the  eflective  instrument,  of  the  move- 
ments of  the  leg. 

From  this  explanation  it  will  appear,  that 
the  patella  has  two  fixed  points,  one  of 
which  (its  attachment,  by  ligament,  to  the 
head  of  the  tibia)  is  permanent,  and  it  must 
be  recollected,  of  extraordinary  strength. 
Tlie  other  (the  contractile  powers  of  the 
muscles),  although  a variable  one,  is  equally 
powerful  during  its  existence  ; and  hence  it 
is  that  this  bone,  under  sudden  and  violent 
actions  of  the  limb,  having  a very  forcible 
degree  of  extension  simultaneously  applied, 
at  both  ends,  is  so  frequently  fractured 
transversely. 

The  condyles  of  the  femur,  as  we  have 
before  stated,  are  received  into  correspond- 
ing articulating  concavities,  upon  the  head 
of  the  tibia.  These  depressions,  in  the  re- 
cent subject,  are  considerably  deepened  by 
the  semi-lunar  cartilages ; so  as  almost  to 
constitute  imperfect  enarthrodial  articula- 
tions. The  motions  of  the  knee  joint,  how- 
ever, are  strictly  ginglymoid,  excepting 
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when  we  semiflex  the  leg,  the  ligaments 
being  then  relaxed,  the  tibia  may  be  very 
slightly  rotated  upon  the  condyles.  In  ex- 
tension of  the  leg,  on  the  contrary,  the  li- 
gaments are  put  upon  the  stretch,  and  not 
the  slightest  degree  of  lateral  or  rotatory 
motion  can  then  be  effected.  In  this  joint 
very  little  security  against  accidents  is  af- 
forded by  the  form  of  the  bones ; and  com- 
pared with  other  large  articulations,  it  is 
but  little  protected  even  by  tendons,  or  the 
attachments  of  muscles.  It  is  only  by  the  li- 
gaments, which  are  very  numerous,  that  it 
is  rendered  strong;  and  there  is  scarcely  any 
other  articulation  in  the  whole  skeleton, 
which  is  so  peculiarly  liable  to  disease. 

BONES  OF  THE  FOOT. 

The  bones  of  the  foot,  like  those  of  the 
hand,  are  arranged  or  divided  into  three  or- 
ders, viz.  those  of  the  tarsus,  meta-tarsus, 
and  toes. 

The  Tarsus. 

The  tarsus  is  composed  of  seven  bones, 
viz.  the  os  calcis,  astragalus,  naviculare. 
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cuhoides,  cuneiforme  internum,  cuneiforme 
medium,  and  cuneiforme  externum. 

The  tarsus  is  convex  above,  and  concave 
below ; and  in  its  concavity  numerous 
muscles,  vessels,  and  nerves,  distributed  to 
the  sole  of  the  foot,  are  lodged  ; and  by  its 
arch-like  form,  defended  from  pressure. 

The  Os  Calcis. 

This  bone,  situated  at  the  posterior  and 
inferior  part  of  the  tarsus,  is  the  largest 
of  all  the  tarsal  bones.  It  has  an  elongated 
and  projecting  process  posteriorly,  which 
constitutes  the  heel,  but  is  anatomically 
called  its  head  •,  upon  the  upper  part  of 
which  there  is  a rough  surface,  receiving 
the  insertion  of  the  tendo  Achillis;  whilst 
interiorly  there  are  two  tubercles  or  points, 
upon  which  the  body  rests  in  the  erect  posi- 
tion. The  external  surface  of  this  bone  is 
nearly  flat,  and  presents  some  grooves  an- 
teriorly, for  the  transmission  of  the  tendons 
of  the  peronei  muscles.  The  internal  sur- 
face, on  the  contrary,  is  much  excavated, 
in  order  that  the  blood-vessels,  nerves,  and 
tendons  of  the  flexor  muscles  may  pass  into 
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the  foot,  free  from  pressure.  Upon  the  upper 
and  fore-part,  there  are  two  convex  articu- 
lating surfaces,  the  internal  and  most  ante- 
rior of  which  is  the  smallest ; 1)y  means  of 
these  surfaces,  the  hone  is  articulated  with 
the  inferior,  and  posterior  part  of  the  astra- 
galus. Inferiorly,  and  in  advance  of  these 
surfaces,  there  is  a third,  somewhat  con- 
cave, by  which  it  is  articulated  wdfch  the 
back  part  of  the  os  cuboides.  So  that  the 
connexions  of  this  bone,  are  only  with  the 
astragalus,  superiorly;  and  with  the  cuboid 
bone  anteriorly. 

The  Astragalus, 

Situated  at  the  superior  part  of  the  tar- 
sus, is  exceedingly  irregular  in  its  figure. 
The  upper  part,  called  its  head,  is  covered 
with  an  articulating  surface,  which  is  much 
more  expanded  anteriorly  than  posteriorly, 
for  articulation  with  the  lower  end  of  the 
tibia.  On  each  side  of  the  head,  there  are 
two  articulating  surfaces,  the  internal  of 
■which  is  only  a continuation  of  that  co- 
vering the  head,  and  is  connected  with  the 
internal  malleolus  of  the  tibia ; whilst  the 
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external,  which  is  of  much  greater  ex- 
tent, and  descends  lower  than  the  inter- 
nal, is  articulated  with  the  external  mal- 
leolus of  the  fibula.  Upon  the  under  part 
of  the  bone,  there  are  two  other  surfaces, 
separated  by  a sulcus  or  groove.  The  outer- 
most of  these,  much  broader,  and  situated 
more  posteriorly  than  the  other,  is  con- 
nected to  the  upper  and  middle  part  of 
the  os  calcis  : the  inner  or  anterior  is  also 
connected  to  a projection,  upon  the  inner 
and  fore-part  of  the  same  bone.  The  as- 
tragalus is  lengthened  anteriorly,  by  a con- 
vex process,  called  its  second  head ; which 
is  covered  with  an  articulating  surface,  for 
connexion  with  the  back  part  of  tfie  os 
naviculare.  The  posterior  surface  of  the 
bone  is  grooved,  for  the  transmission  of  the 
tendon  of  the  flexor  lonmis  oollicis.  Its  con- 

~ I. 

7iexio7is,  then,  are  as  follow  ; superiorly,  by 
its  head,  it  is  articulated  with  the  lower 
extremity  of  the  tibia,  on  each  side,  to  the 
malleoli ; interiorly  and  posteriorly  to  the 
os  calcis and  anteriorly  to  the  os  navicu  - 
hire. 
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The  Os  Xavicnlare. 

This  bone,  also  termed  os  scaphoides,  is 
rough  in  its  Avhole  circumference,  being 
marked  by  the  attachment  of  ligaments. 
It  is  situated  in  front  of  the  astragalus, 
and  upon  the  inner  side  of  the  tarsus. 
Superiorly,  it  is  convex ; whilst  inferi- 
or! y,  its  form  is  irregular.  Posteriorly, 
there  is  a large  cavity,  said  to  resemble  a 
boat  in  figure,  (hence  its  name),  which  is 
lined  by  an  articulating  surface,  connect- 
ing it  to  the  second  head  of  the  astragalus. 
Anteriorly  the  bone  is  convex,  and  is  co- 
vered by  an  articulating  surface,  which  is 
generally  separated,  by  two  prominent  lines 
passing  perpendicularly  across  it,  into  three 
parts ; corresponding  with  the  posterior 
surfaces  of  the  three  ossa  cuneiformia. 
Sometimes  there  is  a small  surface  upon 
the  outer  side,  by  which  it  just  touches 
the  os  cuboides.  The  inferior  surface  of 
the  bone  has  a slight  projection,  receiving 
the  insertion  of  the  tibialis  posticus,  and 
some  of  the  tarsal  ligaments. 
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Its  connexions  are  as  follow  : posteriorly, 
it  is  articulated. with  the  second  head  of  the 
astragalus  ; anteriorly,  with  the  three  ossa 
cuneiforinia  ; and  upon  its  outer  side,  it  just 
touches  the  os  cuboides. 

The  Os  Cuboides, 

So  named  from  its  cubical  figure,  is 
situated  upon  the  outer  side  of  the  tar- 
sus, and  in  front  of  the  os  calcis.  It  is 
more  expanded  superiorly,  than  inferiorly, 
and  is  there  rough,  for  the  attachment  of 
ligaments.  Upon  its  under  surface,  ante- 
riorly, there  is  a groove,  which  transmits 
the  tendon  of  the  peroneus  longus,  in  its 
course  across  the  sole  of  the  foot,  to'  its 
insertion  upon  the  base  of  the  great  toe. 
Immediately  behind  this  groove,  there  is  a 
small  flat  surface,  receiving  one  of  the  ossa 
sesamoidea.  Upon  its  inner  side  there  is  an- 
other small  surface,  by  which  it  is  connected 
to  the  CLineiforme  externum  ; and  it  has  two 
other  surfaces  in  front,  articulating  it  with 
to  the  meta-tarsal  bones  of  the  two  last  toes. 
Its  connexions,  then,  are  as  follow : poste- 
riorly, it  is  articulated  to  the  lower  and 
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fore-part  of  the  os  calcis  ; on  its  inner  side 
with  the  cuneiforme  externum ; in  front,  it 
supports  the  meta-tarsal  hones  of  the  two 
outermost  toes  ; and  also  upon  its  inner  and 
back  part,  it  just  touches  the  os  naviculare. 

The  Ossa  Cuneiformia, 

So  named  from  their  wedge  shape,  (and 
certainly  in  the  foot  they  strictly  merit  that 
appellation),  are  arranged  precisely  in  the 
same  manner  as  the  stones  of  an  arch.  Of 
the  three,  the  cuneiforme  internum  is  much 
the  largest,  and  the  medium  tlie  least.  They 
are  situated  in  front  of  the  navicular  bone, 
upon  the  inner  side  of  the  tarsus.  The 
broadest  part  of  tlie  cuneiforme  internum  is 
placed  below,  whilst  the  bases  of  the  two 
others  are  above. 

The  cuneiforme  internum^  has  an  articu- 
lating surface  posteriorly,  connecting  it  to 
the  fore  part  of  the  os  naviculare;  it  has  a 
second  articulating  surface  anteriorly,  by 
which  it  is  articulated  wdth  the  meta-tarsal 
bone  of  the  great  toe,  and  partiallf/  wdth 
that  of  the  second  toe  ; and  it  has  a tliird 
surface  upon  its  outer  side,  by  which  itjoins 
the  cuneiforme  medium. 
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Tlie  cnneiforme  medium,  is  more  com- 
pletely wedge-shtipecl  ilian  any  of  the  others. 
Upon  its  back  part,  there  is  an  articulating 
surface,  by  which,  like  tlie  cuneiforme  inter- 
num, it  is  connected  with  the  navicular 
bone  ; upon  its  outer  side  it  has  a second 
surface,  which  articulates  it  with  the  cunei- 
forme externum  ; and  a third  upon  its  inner 
side,  by  which  it  the  cuneiforme  in- 

ternum ; vrhilst  in  front  it  siipj)orts  the  me- 
ta-tarsal  bone  of  the  second  toe. 

The  cuneiforme  internum,  is  connected 
likewise  to  the  os  navieulare,  posteriorly; 
internally,  \t  joins  the  medium ; and  exter- 
nally, the  os  cuboides  ; whilst  anteriorly  it 
supjmrfs  the  meta-tarsal  bone  of  the  third 
toe,  and  just  touches  that  of  the  second  toe. 

Formation  of  the  Ankle  Joint. 

The  articulation  of  the  ankle,  which  is 
formed  by  the  lower  extremities  of  the  tibia 
and  fibula,  and  the  head  of  the  astragalus, 
is  one  of  the  most  complete  gingh/moid 
joints  in  the  whole  skeleton ; no  lateral  or 
rotatory  motion  being  allowed,  except  when 
the  foot  is  placed  flat  upon  the  ground,  and 
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extended  forwards  ; in  which  case,  the  tibia 
is  thrown  upon  the  narrow^,  and  posterior 
part  of  the  head  of  the  astragalus,  and  then 
a little  of  each  may  be  effected,  although 
it  is  in  a very  slight  degree.  The  articula- 
tion is  one  of  considerable  strength,  and  is 
much  more  defended  from  injury  than  that 
of  the  knee ; particularly,  by  the  external 
malleolus,  which  descends  so  much  lower 
than  the  internal ; also  by  strong  ligaments, 
and  the  passage  of  the  tendons  of  the  ffexor 
and  extensor  muscles  of  the  foot. 

The  articulations  of  the  tarsus  are  strictly 
arthrodial,  the  bones  being  connected  to 
each  other  by  flat  surfaces.  Like  those  of 
the  carpus,  they  are  firmly  connected  to 
each  other  by  strong  ligaments  and  carti- 
lages ; and  the  student  will  find  when  dis- 
secting the  ligaments,  that  each  bone  has 
its  cartilage,  its  synovial  capsule,  and  all 
the  apparatus  of  a regular  joint.  There  are, 
however,  two  distinct  articulations  in  the 
tarsus,  nearly  in  a line  with  each  other,  the 
situation  of  which  every  surgeon  should  be 
familiarly  acquainted  with  ; as  it  becomes 
frequently  necessary,  in  disease  of  some  of 
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the  tarsal  and  meta-tarsal  bones  to  amputate 
part  of  the  foot.  The  first  of  these  articu- 
lations, is  situated  upon  the  inner  side  of 
the  foot,  between  the  junction  of  the  ante- 
rior part  of  the  os  calcis,  with  the  back 
part  of  the  os  naviculare.  The  second,  is 
between  the  junction  of  the  former  bone, 
with  the  back  part  of  the  os  cuboides.  The 
motions  of  the  tarsus  are  very  properly 
much  confined,  a slight  yielding  being  all 
that  is  allowed. 

The  Meta-tarsus. 

This  second  portion  of  the  foot,  like  that 
of  the  hand,  is  formed  of  five  bones,  which 
decrease  in  size  from  the  second  to  the  ^ast. 
They  are  divided  into  bases,  bodies,  and 
heads.  The  bases  are  those  portions  which 
are  connected  by  flat  surfaces  with  the 
tarsal  bones  ; the  heads  are  convex,  flattened 
laterally,  and  elongated  from  above  down- 
wards, so  as  to  constitute  imperfect  balls, 
which  are  received  into  sockets  upon  the 
bases  of  the  first  row  of  phalanges.  The 
bodies  are  the  contracted  and  intermediate 
portions.  These  bones  taken  together,  pre- 
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sent  a convexity  superiorivj  the  first  and  the 
last  being  situated  lower  than  the  rest ; and 
a concavity  inferiorly.  in  two  directions.  In 
the  first,  they  are  concave  from  their  bases 
to  their  heads,  and  in  tlie  second  trans- 
versely, from  side  to  side.  Individually  they 
are  flat  above,  and  concave  below  ; and  their 
lateral  surfaces  ore  marked  by  sharp  edges, 
which  give  attachment  to  the  interossei 
muscles  and  ligaments.  Their  bases  are  much 
elongated  inferiorly,  so  that  they  project 
farther  back  inferiorly,  than  superiorly. 

The  met a-iarsul  honQ  of  the  great  toe  is  the 
thickest,  shortest,  and  strongest  of  the  w^hole. 
Its  base  presents  an  oval  concave  depres- 
sion, broader  above  than  below,  by  which 
it  is  articulated  with  the  cuneiforine  inter- 
num ; and  inferiorly  a tuberosity,  for  the 
attachment  of  the  peroneus  longus. 

The  setond  meta-tarsal  bone  is  thelongest 
of  the  five,  and  the  articrdating  surface  upon 
its  base,  is  of  a triangular  form,  and  exact- 
ly corresponds  to  the  middle  cuneiform  bone, 
which  is  wedged  in  between  the  two  others. 

The  third  meta-tarsal  l)one  is  the  next  in 
size ; and  the  articulating  surface  upon  its 
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base  is  also  triangular  in  shape,  and  is 
larger  than  that  upon  the  second  bone.  It 
is  articulated  with  the  cuneiforme  externum. 

The fourth  meta-tarsalhonQ  is  nearly  of  the 
same  length  with  the  third ; but  the  articu- 
lating surface  upon  its  base  is  of  a stjuare 
form,  and  it  thus  corresponds  with  the  an- 
terior and  inner  part  of  the  os  cuboides  ; 
with  which  it  is  connected. 

The  meta-tar  sal  bone  of  the  little  toe 
which,  with  the  exception  of  the  first,  is 
the  shortest;  is  also  connected  bv  its  base 
with  the  outer  part  of  the  os  cuboides. 
Upon  the  external  and  lower  side  of  the 
base,  there  is  a projecting  tuberosity,  which 
receives  the  insertion  of  the  peroneus  bre- 
vis, and  partly  that  of  the  abductor  minimi 
digiti ; and  it  also  constitutes  one  of  the 
chief  points  upon  wdiich  the  body  rests  in 
the  erect  position. 

The  Toes. 

The  toes,  or  last  portion  of  the  foot,  con- 
sist each  of  three  phalanges,  except  the  first, 
which  has  but  two.  They  are  much  shorter 
than  those  of  the  hand,  but  like  them  are 
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convex  superiorly,  and  concave  inferiorly  ; 
and  diminish  in  size  from  the  first  row  to  the 
last.  They  are  divided  into  bases,  bodies, 
and  heads. 

The  bases  of  first  row  are  concave,  and 
expanded,  to  be  articulated  with  the  heads 
of  the  meta-tarsal  bones ; forming,  as  in  the 
junction  of  the  meta-carpal  bones  with  the 
fingers,  imperfect  ball  and  socket  joints; 
which  are  so  strengthened  by  strong  cap- 
sular and  lateral  ligaments,  that  only  flexion 
and  extension  are  permitted.  The  heads  of 
the  first  row  exactly  resemble  those  of  the 
fingers  in  shape,  having  semi-circular  arti- 
culating surfaces,  with  central  depressions, 
forming  complete  trochlears  or  hinges,  in 
connexion  with  the  bases  of  the  second 
row.  The  bodies  of  the  first  row  are  much 
more  contracted  in  proportion  to  their  length 
than  those  of  the  second. 

The  second  roiv  only  differs  from  the  first, 
in  the  bones  of  -which  it  is  composed,  being 
smaller;  and  in  their  bases,  having  convex 
articulating  surfaces,  with  perpendicular 
prominences  in  the  centre;  which  are  re- 
ceived into  the  central  depressions,  upon 
the  heads  of  the  first  row. 
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The  third  row  have  the  same  peculiarities, 
as  far  as  their  articulation  is  concerned  ; 
but  are  still  shorter,  and  somewhat  co- 
nical in  figure  ; their  bodies  being  propor- 
tionally less  contracted  than  those  of  the 
second  row.  Their  anterior  terminations, 
like  those  of  the  fingers,  are  rounded,  rough, 
and  scabrous. 

The  phalanges  of  the  great  toe,  two  in 
number,  compared  with  the  others,  are  of 
enormous  thickness  and  strength.  They  are 
situated  in  the  same  row  as  the  others,  and 
are  nearly  equal  to  the  three  bones  of  the 
second  toe,  in  length  : they  nevertheless  re- 
semble the  rest  of  the  phalanges  in  their 
mode  of  articulation  with  each  other.  ' 

The  articulations  of  the  meta-tarsal  bones 
with  the  tarsal  are  strictly  arthrodial ; 
whilst  tliose  of  the  meta-tarsus  with  the 
first  row  of  phalanges  are  ginghjmoid ; as  is 
likewise  the  case  between  the  phalanges 
themselves.  Very  frequently,  however,  the 
two  last  joints  of  the  little  toe  become  an- 
chylosed.  The  motions  of  the  toes  are  pre- 
cisely the  same  as  those  of  the  fingers,  and 
are  naturally  much  more  free  than  our  dress 
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will  permit  of ; hence  it  is,  that  individuals 
who  are  constantly  in  the  habit  of  confining 
the  toes  sufter  so  much  from  those  frightful 
distortions  of  the  feet,  which  are  the  result 
of  anchylosis  of  more,  or  less,  of  the  pha- 
langeal articulations. 


Ossa  Sesamoidea. 

These  bones,  which  are  similar  to  those 
found  in  the  hand,  are  so  named  from  their 
resemblance  to  the  sesamum,  or  oily  grain. 
Their  size,  number,  and  situation,  vary  in 
difterent  individuals  j but  they  are  generally 
met  with,  as  has  been  before  stated,  in  parts 
w^hich  are  much  exposed  to  pressure.  Thus, 
for  instance,  it  is  not  uncommon  to  find  one 
behind  each  condyle  of  the  femur,  almost 
always  two  at  the  ball  of  the  great  toe,  and 
one  at  the  same  part  of  the  little  toe  ; and 
frequently  one  or  more  also  in  the  tendons 
of  the  tibialis  posticus  and  peroneus  longus 
muscles.  They  are  invariably  situated  in  the 
direction  of  flexion,  with  the  exception  of  the 
patella,  which  belongs  to  this  class  of  bones. 
They  arc  inclosed  by  ligaments,  and  give  at- 
tachment to  the  tendons  of  various  muscles. 
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in  their  course  towards  their  insertion. 
They  are  likewise  covered  with  cartilage, 
by  which  means  they  play  upon  the  bones 
with  which  they  are  articulated.  Their 
principal  use  seems  to  be  that  of  increasing 
the  power  of  the  muscles  which  are  attached 
to  them,  by  altering  their  direction,  and 
thus  removing  them  further  from  the  axis 
of  the  bone  on  which  they  are  intended 
to  act. 


The  Arches  of  the  Foot. 

On  examining  the  articulated  foot,  we 
find  that  the  bones  of  which  it  is  composed 
are  so  beautifully  arranged,  as  to  constitute 
two  distinct  arches.  The  first,  or  largest  of 
these  extends  in  a longitudinal  direction, 
from  the  os  calcis  to  the  heads  of  the  meta- 
tarsal bones.  The  second,  or  smaller,  crosses 
the  foot  in  the  transverse  direction,  between 
the  meta-tarsal  bones  themselves.  These 
arches  not  only  very  considerably  increase 
the  strength  and  elasticity  of  the  foot,  but 
they  also  add  to  its  figure  and  beauty.  When 
it  is  placed  flat  upon  the  ground,  they  are 
more  distinctly  seen ; and  although  it  is 
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constructed  of  so  many  irregular  bones,  yet 
the  utmost  order  and  regularity  of  arrange- 
ment is  observed;  and  strong  as  is  their  con- 
nexion with  each  other,  they  are  seldom  or 
never  displaced. 

CONCLUDING  0BSP:RVATI0NS. 

Having  completed  the  anatomical  de- 
scription of  the  bones,  and  explained  the 
different  modes  in  which  they  are  articu- 
lated with  each  other,  we  shall  now  proceed 
to  make  a few  observations,  in  exemplifica- 
tion of  the  advantages  arising  from  their 
various  forms,  as  are  displayed  in  the  con- 
struction of  our  corporeal  frame;  a fabric, 
which,  though  humbling  to  behold,  is  cal- 
culated to  impress  every  sensitive  mind 
with  the  most  powerful  feelings  of  admira- 
tion and  reverence. 

We  have  already  stated  that  the  skeleton 
is  composed  of  three  parts,  viz.  head,  trunk, 
and  extremities  : that  these  grand  divisions 
are  severally  made  up  of  a number  of  bones, 
varying  both  in  size  and  in  figure ; articu- 
lated to  each  other  in  different  ways,  all  of 
which,  however,  are  referable  to  the  sub- 
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divisions  of  the  articulations  laid  down  in 
the  diagram  of  13 ; and  although  so 

irregular  in  their  outline,  and  rude  in  their 
appearance,  yet  most  completely  harmonize 
in  their  union  and  adaptation.  Hence  it  is, 
that  whilst  in  general  they  serve  as  abasis  for 
the  soft  parts,  and  for  supporting  and  direct- 
ing the  motions  of  the  body,  certain  amongst 
them  have  a higher  use,  in  containing  those 
organs  whose  functions  are  most  essential 
to  life.  Thus  the  brain  is  inclosed  and  de- 
fended by  the  skull ; the  spinal  marrow’,  or 
prolongation  of  the  brain,  by  the  vertebral 
column  ; the  heart  and  lungs  by  the  ribs  and 
sternum;  and  the  bladder,  rectum,  and  or- 
gans of  generation,  &c.  by  the  bones  of  the 
pelvis. 

In  extending  our  investigation  to  the  in- 
dividual parts  of  the  skeleton,  we  shall  first 
direct  our  attention  to  the  head,  which  con- 
sists of  a variety  of  bones,  constituting,  in 
the  first  place,  a large  cavity,  for  the  re- 
ception of  the  cerebral  mass ; secondly,  or- 
bitary fossae,  for  the  organs  of  vision ; thirdly, 
nasal  fossae,  frontal,  splrenoidal,  and  eth- 
moidal sinuses,  for  the  developement  of  the 
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olfactory  organs ; and,  fourthly,  foramina 
and  canals,  for  the  transmission  of  blood- 
vessels and  nerves,  supplying  the  several 
parts  with  vascular  and  nervous  energy. 

The  union  of  the  cranial  bones  is  worthy 
of  particular  notice,  inasmuch  as  it  consti- 
tutes a very  beautiful  dome,  the  construc- 
tion of  which  has  an  evident  relation  to 
the  great  principles  of  architecture ; and 
is  therefore  the  better  calculated  to  protect 
the  brain  from  the  effects  of  external  vio- 
lence. The  base  of  this  dome  is  principally 
formed  by  the  hardest  bones  of  the  crani- 
um, amongst  M'hich  are,  the  sphenoid  and 
temporal,  assisted  by  the  inferior  portions 
of  the  ethmoid,  frontal,  and  occipital  bones ; 
the  top  and  parietes  by  the  parietal,  frontal 
and  occipital,  and  partly  also  by  the  alse  of 
the  sphenoid  bone. 

Not  only  is  the  cerebral  mass  completely 
encased  by  this  wonderful  piece  of  me- 
chanism, the  sladl,  where  nicety  of  adapt- 
ation is  indeed  in  perfection ; but  we  also 
find  that  Nature  has  additionally  strength- 
ened it  at  those  parts  which  are  most  ex- 
posed to  pressure,  by  increasing  the  thick- 
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ness  of  its  parietes,  and  by  providing  it 
with  resisting  spines  and  tubercles.  Of  all 
the  provisions,  however,  which  arc  displayed 
in  the  construction  of  the  head,  there  is  not 
one  more  beautiful,  or  which  affords  a more 
striking  proof  of  that  excellence  and  de- 
sign pervading  every  part  of  the  human 
frame,  than  the  apparatus  provided  for  hear- 
ing ; the  constituent  parts  of  which  are  en- 
closed within  the  petrous  portions  of  the 
temporal  bones  (the  hardest  bones  in  the 
body),  and  therefore  the  more  conducive 
to  the  production  of  sound.  This  appa- 
ratus consists,  in  the  first  place,  of  an  auricle 
and  an  external  meatus,  or  passage ; se- 
condly, of  a cavity,  called  the  tympcuium, 
having  openings  into  it,  from  the  mastoid 
cells,  and  the  Eustachian  tube ; and  thirdly, 
of  a labyrinth,  which  is  composed  of  an- 
other small  cavity,  called  the  vestibule,  two 
semicircular  canals,  and  the  cochlea. 

The  tympanum  is  separated  from  the  au- 
ricle by  a membrane,  which  has  received 
the  name  of  membrana  tympani,  and  which 
like  the  parchment  at  the  top  of  a drum,  is 
attached  around  the  edge  of  the  meatus  au- 
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ditorius  exteriuis,  and  in  consequence  has 
been  familiarly  styled  the  drum  of  the  ear. 
This  membrane  is  concave  towards  the  mea- 
tus, and  convex  towards  the  tympanum. 
Stretched  across  the  tympanum,  is  a chain 
of  bones,  constituting  what  is  called  the  os- 
sicula  audifis.  This  chain  is  in  connexion 
wdth  the  most  convex  part  of  the  membrana 
tympani,  upon  the  outer  side,  and  with  a 
membrane  filling  up  an  opening  of  commu- 
nication between  the  tympanum  and  vesti- 
bule of  the  labyrinth  upon  the  inner  side, 
which  opening  is  called  the  fenestro  ovalis. 

The  vestibule,  semicircular  canals,  and  the 
cochlea,  are  all  lined  with  a very  delicate 
secreting  membrane,  which  secretes  a trans- 
parent fluid,  called  aquae  labyrinth!  vel  aquae 
Cotunnii;  and  upon  this  very  delicate  mem- 
brane the  filaments  of  the  portio  mollis,  or 
that  portion  of  the  seventh  pair  of  nerves 
which  is  exclusively  distributed  to  the  in- 
ternal ear,  are  expanded. 

The  vibrations  of  air,  collected  by  the 
various  cavities  of  the  auricle,  and  con- 
centred or  collected  together  by  the  con- 
cha, are  thence  transmitted  along  the  exter- 


nal  meatus  to  the  bottom  of  the  passage, 
where  they  strike  upon  the  membraiia  tym- 
paiii.  This  membrane,  by  the  impulse  thus 
communicatetl,  is  slightly  driven  inwards, 
pushing  before  it  the  ossicula  auditis,  which 
being  in  communication  with  the  membrane 
filling  the  fenestro  ovalis,  the  aqua-labyrinthi 
is  thereby  caused  to  undulate  j and  it  is  sup- 
posed that  by  the  impression  thus  made  by  its 
undulatory  movement  upon  the  expanded  ter- 
minations of  the  portio  mollis,  (which  is  in- 
creased by  the  peculiar  nature  and  arrange- 
ment of  the  parts,)  and  by  the  same  nerve 
conveyed  to  the  brain,  the  sense  of  hearing 
is  produced.  It  is  not  our  intention,  how- 
ever, to  extend  our  observations  upon  fliis 
part  of  our  subject,  not  having  given  a 
description  of  the  organs  of  hearing  ; but 
the  student  will  find  much  to  admire  when 
he  comes  to  study  this  interesting  branch 
of  anatomy.  His  attention  cannot  fail  of 
being  struck  with  the  purity  of  its  organ- 
ization, and  the  elegant  simplicity  of  me- 
chanism displayed  in  its  arrangement  ; both 
which  afford  the  strongest  proofs  of  superior 
skill  and  ingenuity. 
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Before  however,  we  quit  this  division  of 
our  subject,  we  cannot  forbear  to  notice 
the  teeth,  and  to  endeavour  to  show,  as 
far  at  least  as  they  are  concerned,  how 
wisely  they  are  adapted  for  the  important 
functions  they  are  destined  to})erform.  In 
describing  them,  we  have  already  slated  that 
they  are  composed  of  four  classes,  viz.  the 
incisors,  cuspidati,  bicusj)idati,  and  molares. 
In  the  centre  of  the  jaws,  anteriorly,  are 
the  incisors  ; next,  the  cuspidati ; then  the 
bicuspidati ; and  lastly,  the  molares.  The 
food  is  first  received  between  the  incisors, 
by  which  it  is  immediatelj^  cut  or  divided, 
and  becomes  lodged  upon  the  tongue,  which 
at  the  same  time,  by  the  action  of  muscles, 
is  rendered  concave  to  receive  it.  It  is  then 
tilted  off  between  themolar  teeth,  where  it  is 
completely  ground  down,  and  being  mixed  up 
freely  with  saliva,  is  quickly  fitted  for  deglu- 
tition. If  it  be  of  an  unusually  hard  nature, 
instead  of  being  divided  by  the  incisors,  it  is 
received  laterally,  and  is  soon  bruised  or  la- 
cerated by  the  cuspidati  and  bicuspidati ; it 
then  undergoes  the  same 'process  between 
the  molares  as  we  have  before  mentioned. 
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The  grinding  motion  of  the  jaws,  how- 
ever, which  is  so  necessary  to  the  thorough 
mastication  of  the  food,  could  not  take  place 
were  it  not  for  the  articulating  surfaces  upon 
the  glenoi d cavities,  extending  some  way  upon 
the  eminentitB  articulares,  which  circum- 
stance enables  the  pterygoid  muscles  to  carry 
the  jaws  in  a kind  of  rotatory  movement,  one 
across  the  other  ; and  by  this  simple  action, 
which  is  not  dissimilar  to  that  of  mill- stones, 
the  process  of  mastication  is  effected. 

Having  said  thus  much  upon  the  peculiar 
construction  of  the  skull,  we  shall  now  di- 
rect our  attention  to  the  trunk,  which  is 
anatomically  divided  into  the  spine,  thorax, 
and  pelvis;  each  part  of  which  will  be^con- 
sidered  separately. 

The  spine  or  vertebral  column,  (a  most 
elastic  structure,)  viewed  in  its  whole,  may 
be  regarded  as  one  of  the  most  perfect 
species  of  mechanism  which  has  ever  come 
under  the  observation  of  man.  Here  we  see 
a number  of  bones,  irregular  in  figure,  so 
wisely  adapted  to  and  articulated  with  each 
other  by  a series  of  joints,  as  to  constitute 
in  their  union  a complete  column  or  pillar, 
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not  only  supporting  the  head,  but  also  the 
upper  extremities  and  the  chest : at  the  same 
time  forming  a continuous  canal,  defending 
and  transmitting  the  spinal  marrow;  which 
canal  has  lateral  perforations,  for  the  pur- 
pose of  giving  exit  to  the  spinal  nerves. 

The  elasticity  of  the  spine  is  entirely  ow- 
ing to  the  intervention  of  the  inter-verte- 
bral substance,  the  nature  of  which  we 
have  before  attempted  to  explain  (vide 
2)ctge  106j,  and  the  cartilages  with  which 
their  articulating  surfaces  are  covered. 
These  form  the  connecting  media  between 
the  different  portions  of  the  vertebral  co- 
lumn, and  the  extremeh^  contractile  quali- 
ties of  the  former  render  it  susceptible  of 
all  those  graceful  movements  for  which  it 
is  so  peculiarly  distinguished. 

The  different  classes  of  bones  of  which 
the  spine  is  composed,  are  all  of  them  ad- 
mirably adapted  to  the  performance  of  their 
particular  functions.  The  cervical,  which 
are  the  smallest  and  most  moveable,  taper 
gradually  from  below,  upwards,  and  are 
abundantly  supplied  with  inter- vertebral 
matter,  whereby  the  sphere  of  their  action 
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is  much  extended  beyond  that  of  either  of 
the  other  classes. 

Tlie  two  first  of  these  bones,  which  are 
entirely  different  both  in  figure  and  peculi- 
arities from  the  rest,  deserve  particular  at- 
tention. The  atUis,  as  we  have  before  seen, 
is  a mere  bony  ring,  having  its  superior 
articular  processes  excavated,  in  order  to 
receive  the  convex  condyloid  processes  of 
the  occipital  bone,  to  which  they  are  most 
perfectly  adapted.  Its  inferior  articular  pro- 
cesses are  flat,  corresponding  with  the  supe- 
rior of  the  dentata,  upon  which  they  glide 
with  the  utmost  possible  facility.  These 
bones  are  both  retained  in  their  situation  by 
ligaments  and  two  different  sets  of  muscles  ; 
and  in  the  nodding  movements  of  the  head, 
which  take  place  solely  between  the  atlas  and 
occipital  bone,  only  one  set  is  called  into  ac- 
tion ; and  during  that  action,  the  atlas  be- 
comes a fixed  point,  being  firmly  retained 
in  its  position  at  the  summit  of  the  spine, 
until  the  contraction  of  the  muscles  has 
ceased.  On  the  contrary,  during  the  ro- 
tatory movements  of  the  head,  the  atlas 
is  strongly  affixed  to  the  occiput,  and  the 


condyloid  processes  of  the  latter  hone  being 
accurately  fitted  into  the  articular  processes 
of  the  former,  the  head,  by  the  conjoined 
action  of  the  recti  and  oblique  muscles,  is 
rolled  round  upon  the  shoulders  of  the  den- 
tata ; so  that  under  one  particular  movement 
the  atlas  remains  fixed  to  the  occiput ; and 
under  another  to  the  dentata,  both  which 
are  completely  subjected  to  voluntary  con- 
troul. 

Extensive,  however,  as  is  the  degree  of  mo- 
tion permitted  by  these  articulations  in  par- 
ticular (and  especially  the  rotatory,  which  is 
so  great  as  to  allow  of  the  face  being  turned 
nearly  parallel  with  the  clavicle,)  and  cu- 
rious as  is  the  disposition  of  the  articulating 
surfaces,  by  which  that  motion  is  rendered 
effective ; yet  is  the  spinal  marrow  trans- 
mitted through  the  very  centre  of  these 
bones,  and  along  the  whole  track  of  the 
vertebral  channel,  uninjured  or  uncom- 
pressed ; sending  forth  from  each  side, 
through  the  inter-vertebral  foramina,  bun- 
dles of  nervous  ramifications  to  be  distri- 
buted to  the  various  parts  of  the  body,  and 
to  communicate  with  the  ganglionic  sys- 
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teni.  And  so  strong  are  the  ligaments  by 
which  the  bones  are  tied  together,  that  there 
has  not  been  a single  instance  on  record,  of 
death  occurring  from  rupture  of  these  parts, 
when  in  a healthy  condition,  during  the 
common  movements  of  which  they  are 
susceptible.  If  it  be  asked,  how  is  this  pre- 
vented ? we  refer  the  reader  to  the  bones 
themselves.  We  have  already  pointed  out 
their  peculiarities,  (images  99  and  100,j  and 
shown  how  one  bone  is  articulated  with  an- 
other ; that  the  dentiform  process  of  the  den- 
tata  is  threaded  as  it  were,  by  the  atlas  ; 
that  the  top  of  this  process  is  tied  by  liga- 
ment to  the  edge  of  the  foramen  magnum, 
and  is  prevented  retreating  from  its  coipiex- 
ion  with  the  forepart  of  the  ring  of  that  bone 
internally,  by  the  transverse  ligament,  which 
is  so  strong  that  it  has  never  been  known  to 
give  way,  except  from  disease,  or  the  appli- 
cation of  unnatural  force. 

But  passing  from  individual  bones, we  pro- 
ceed to  notice  the  great  mobility  of  the  cervi- 
cal  portion  of  the  vertebral  column,  compared 
with  that  of  the  dorsal  or  lumbar  portions, 
independent  of  the  nodding  and  rotatory 
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movements  we  have  been  speaking  of ; and 
to  enquire  what  is  the  disposition  wliich  so 
peculiarly  favours  such  mobility,  and  at  the 
same  time  renders  it  as  compatible  with 
safety  to  the  spinal  marrow,  as  if  no  such 
mobility  existed.  The  first  part  of  our  en- 
quiry is  already  answered,  by  the  consider- 
ation of  the  increased  quantity  of  the  inter  - 
vertebral substance  which  we  find  deposited 
between  the  bodies  of  the  cervical  verte- 
brae, in  proportion  to  their  size,  than  be- 
tween those  of  the  dorsal  and  lumbar  ver- 
tebrae. The  latter  part,  as  in  the  former 
case,  can  only  be  explained  by  a reference 
to  the  bones  themselves ; the  bodies  of 
which,  as  has  been  stated  in  their  anatom- 
ical description,  are  hollowed  above  from 
side  to  side,  and  below  from  before  back- 
wards j so  that  they  become  as  it  were  mu- 
tually clasped,  and  are  besides  covered  by  a 
ligamentous  expansion,  both  anteriorly  and 
posteriorly,  which  is  extended  throughout 
the  whole  length  of  the  vertebral  column, 
not  only  rendering  their  connexion  stronger, 
but  also  restraining  their  mobility;  and  when 
the  head  is  bent  forwards,  the  retreat  of  the 
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inter-vertebral  substance  backwards,  makes 
Avay  for  the  anterior  lip  of  the  inferior  sur- 
face of  a vertebra  above,  to  overlap  and  hitch 
against  the  excavated  edge  of  a vertebra  be- 
low. The  same  circumstance  occurs  in  the 
opposite  direction,  when  the  head  is  thrown 
backwards ; so  that  whilst  the  particular 
shape  of  the  bones  and  the  intervention  of 
the  inter- vertebral  substance,  facilitates  the 
flexion  and  extension  of  the  neck,  the  liga- 
mentous expansion,  anteriorly  and  posteri- 
orly, prevents  its  being  carried  to  a degree, 
which  would  be  likely  to  endanger  luxation. 
Such  an  arrangement  affords  but  another 
striking  proof  of  that  excellent  skill  and 
surpassing  ingenuity,  pervading  every  part 
of  our  corporeal  frame. 

There  is  yet  one  more  striking  peculiarity 
in  the  bones  of  the  neck,  which  does  not  exist 
in  any  other  portion  of  the  vertebral  column. 
We  allude  to  the  foramina  of  the  transverse 
processes,  which  we  find  in  the  articulated 
skeleton,  forming  continuous  canals,  ex- 
tending throughout  the  whole  of  the  neck, 
for  the  purpose  of  transmitting  the  vertebral 
arteries.  The  vessel  of  either  side  enters  the 
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foramen  of  the  sixth  cervical  vertebra,  and 
traverses  the  canal  formed  by  the  junction 
of  the  cervical  bones,  till  it  reaches  the 
upper  surface  of  the  atlas.  It  then  con- 
tinues its  course  along  the  groove  we  have 
described,  as  winding  behind  the  superior 
articular  processes  of  the  atlas,  and  enters 
the  skull  through  the  foramen  magnum.  It 
passes  a short  distance  forwards,  upon  the 
basilar  process  of  the  occipital  bone,  and 
then  unites  with  its  fellow  to  form  the  basi- 
lary trunk,  one  of  the  principal  vessels  sup- 
plying the  brain  with  blood.  The  utility  of 
such  tortuous  channels  is  too  obvious  to  be 
mistaken,  when  we  recollect  with  what 
force  under  increased  exertions ; and  espe- 
cially in  motions  of  ascent,  the  blood  is 
propelled  into  the  delicate  vascular  mesh- 
work  of  the  brain;  the  vessels  of  which, 
must  be  constantly  in  danger  of  rupture, 
were  it  not  for  the  resistance  which  these 
crooked  and  bony  channels  afford  to  its  im- 
petus. We  have  another  beautiful  example 
of  the  same  wise  provision  of  nature,  in 
the  tortuous  course  of  the  carotid  arteries, 
which,  though  shorter  in  extent,  is  admir- 


ably  well  calculated  to  answer  the  same 
important  purpose. 

The  dorsal  portion  of  the  spine,  althougli 
partaking  of  the  general  peculiarities  of 
other  vertebrie,  has,  nevertheless,  distin- 
guishing characteristics,  which,  like  those 
of  the  first  class,  are  destined  to  the  per- 
formance of  separate  and  particular  func- 
tions. What  those  characteristics  are,  it  is 
now  for  us  briefly  to  investigate ; and  we 
shall  presently  see,  that  they  will  lead  us  to 
a few  considerations,  as  interesting  as  any 
that  have  yet  come  under  our  notice. 

In  the  first  place,  the  vertebrie  of  the  back 
are  conspicuous  from  the  rest,  in  the  length 
and  course  of  their  spinous  processes,  which 
are  most  appropriately  designated.  Instead 
of  appearing,  as  in  the  neck,  mere  bifid  pro- 
jections, they  here  present  considerable 
elongations  of  the  vertebral  arches,  passing 
in  the  upper  part  of  the  back  obliquely 
downwards,  and  in  the  lower  portion  nearly 
perpendicularly  so,  with  the  exception  of 
the  two  last,  which,  as  they  approach  the 
lumbar  vertebrae,  become  nearly  horizontal ; 
having  acute  and  raised  ridges  superiorly. 
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and  elongated  excavations  interiorly;  and 
when  the  different  bones  are  approximated 
with  each  other,  the  ridge  of  one  vertebra, 
is  over-lapped  or  concealed  by  the  elongated 
excavation  of  another;  and  consequently 
the  greater,  or  central  portion  of  the  back  is 
rendered  comparatively  immoveable,  whilst 
at  the  same  time  it  constitutes  a firm  pillar, 
to  which,  the  principal  muscles  influencing 
the  movements  of  the  head  and  upper  portion 
of  the  spine,  are  attached. 

Secondly,  the  articulation  of  the  ribs  with 
the  vertebrae,  independently  of  the  decreased 
quantity  of  inter- vertebral  matter  deposited 
between  their  bodies,  is  sufficient  to  account 
for  the  comparative  immobility  of  this  por- 
tion of  the  vertebral  column.  It  will  be  re- 
membered that  in  our  anatomical  description 
of  these  bones,  we  stated  that  their  heads 
possessed  two  small  articulating  surfaces, 
separated,  by  an  oblique  ridge,  which  ridge 
was  received  between  the  bodies  of  two  ad- 
joining vertebrae.  It  must  be  obvious  then, 
even  to  the  most  casual  observer,  that  if 
any  thing  like  an  extended  degree  of  motion 
was  permitted  in  the  dorsal  portion  of  the 
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vertebral  column,  the  ribs  would  be  in 
constant  danger  of  displacement.  Conse- 
quently all  the  motions  that  we  find  it  sus- 
ceptible of,  are  slight  flexion  and  extension, 
to  which  actions  the  ribs,  through  the  elasti- 
city of  their  cartilages,  as  far  as  is  neces- 
sary, readily  accommodate  themselves. 

The  third  peculiarity  in  the  vertebra;  of 
the  back,  is  the  amazing  size  and  thickness 
of  the  transverse  processes,  (compared  at 
least  with  those  of  the  cervical  vertebrje,) 
which  in  like  manner  as  the  spinous  pro- 
cesses appear  to  be  elongations  of  the  centre 
of  the  vertebral  arches,  so  these  appear  to  be 
extensions  of  their  sides,  ascending  obliquely 
upwards  and  outwards.  Their  principal  use 
seems  to  be  that  of  strengthening  the  articu- 
lations of  the  ribs  with  the  spine,  the  tuber- 
cles of  the  former  being  strongly  connected 
both  by  ligament  and  cartilage,  to  the  anterior 
extremities  of  the  latter.  Besides  which,  by 
partially  projecting  between  the  inter-costal 
spaces,  they  materially  defend  the  dorsal  re- 
gion of  the  thorax,  and  afford  strong  points 
for  the  attachment  of  the  immense  masses  of 
muscle  filling  those  longitudinal  hollows  upon 
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each  side  of  tlie  spinous  processes,  u'hicli 
are  so  conspicuous  in  the  articulated  skeleton. 

Tlie  peculiarities  of  the  lumbar  portion 
of  the  spine,  we  have  so  fully  dwelt  upon 
in  its  anatomical  description,  that  we  need 
not  enlarge  here.  It  will  be  sufficient  to 
take  notice,  first,  of  the  comparatively  in- 
creased size  of  these  vertebra,  which  the 
better  enables  them  to  support  the  super- 
incumbent weight  of  the  body : secondly, 
the  increased  deposition  of  the  inter-verte- 
bral substance,  a provision  which  accounts 
for  their  greater  mobility  : and  thirdly,  the 
disposition  of  the  articular  surfaces,  which 
the  student  will  find  face  laterally,  or  al- 
ternately fromand  towards  each  other;  whilst 
those  of  the  dorsal,  it  will  be  recollected, 
face  backwards  and  forwards.  This  lateral 
arrangement  of  these  surfaces,  allows  of  a 
slight  degree  of  lateral  or  rotatory  motion, 
wliich  we  have  already  alluded  to,  when 
speaking  of  the  motions  of  the  spine.  The 
transverse  processes  pass  horizontally  out- 
wards from  the  sides  of  the  arches,  and 
are  so  long  and  slender,  that  they  appear 
almost  to  form  very  short  ribs,  filling  up  in 
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some  measure,  the  osseous  deficiency  be- 
tween the  under  edges  of  the  last  ribs  on 
each  side,  and  the  spines  of  the  ilea.  In  the 
recent  subject  we  find  them  completely  im- 
bedded amongst  the  lateral  abdominal  mus- 
cles, to  which  they  principally  give  origin. 

Having  advanced  thus  much  upon  the  dif- 
ferent classes  of  bones,  of  which  the  spine 
is  composed,  and  endeavoured  to  trace  the 
connexion  between  their  peculiarities  and 
the  performance  of  particular  functions;  we 
shall  now  proceed  to  notice  the  vertebral 
column,  in  its  whole,  as  it  appears  in  fact, 
when  dis-articulated  from  the  ribs  and  the 
pelvis. 

VVe  have  already  stated  that  when  wiewed 
laterally,  and  in  the  perpendicular  direction, 
it  presents  several  advances  and  recessions 
in  its  course  downwards,  which,  in  addition 
to  giving  support  to  some  of  the  viscera, 
and  affording  space  for  others,  by  increasing 
the  size  of  the  cavities  containing  them, 
add  most  materially  to  its  strength,  and 
thereby  better  enables  it  to  bear  up  against 
tlie  amazing  Aveight  which  is  appended  to 
it.  We  have  also  shown  that  it  is  composed 
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of  two  pyramids  or  cones,  which  meet  at 
their  bases.  The  upper  and  largest  con- 
sisting of  true  vertebrae,  supports  the  head, 
upper  extremities,  and  the  chest;  whilst  the 
lower,  which,  if  straight,  would  strictly  de- 
serve the  appellation,  completes  the  pelvis 
posteriorly,  between  the  bones  of  which  it  is 
wedged,  like  the  keystone  of  an  arch  ; and  in 
the  erect  position  of  the  articulated  skeleton, 
when  the  situation  of  the  pelvis  is  naturally 
oblique,  its  articulation  with  the  ilea  is  such, 
that  the  centre  of  gravity  appears  to  tra- 
verse the  substance  of  the  ilea,  from  the 
posterior  part  of  the  linea  ileo  -pectinea  upon 
each  side,  to  the  outer  and  upper  portions  of 
the  acetabula,  which  are  beautifully  sup- 
ported by  the  corresponding  portions  of 
the  heads  of  the  femurs.  So  that  if  a line 
could  be  drawn,  indicating  the  manner  in 
which  the  weight  of  the  body  is  transmitted 
to  the  lower  extremities,  it  would  extend  in 
an  oblique  direction  from  the  sides  of  the 
sacrum,  through  the  substance  of  the  ilea, 
just  where  those  bones  join  the  ossa  pubes, 
to  the  very  centre  of  those  portions  of  the 
former  bones,  constituting  the  deepest  part 
of  the  acetabula. 
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The  arningemeiit  of  the  individiuil  por- 
tions of  the  spine,  has  an  evident  relation 
to  the  purest  principles  of  architecture. 
In  one  division  we  find  these  portions 
thicker  anteriorly  than  posteriorly,  and 
vice  versa  in  another ; some  having  a 
great  quantity  of  the  inter-vertebral  sub- 
stance interposed,  others  but  a very  little, 
and  hence  those  projections  and  incurva- 
tions, which  in  the  articulated  skeleton, 
not  only  serve  the  important  purposes  we 
have  mentioned,  but  also  add  to  its  strength 
and  beauty.  So  strong  indeed  is  it,  that 
it  may  be  said  to  form  the  central  pillar 
of  the  human  frame,  upon  the  stability  of 
which  all  the  other  movements  are  depend- 
ant; whilst  at  the  same  time,  its  being 
composed  of  so  many  different  and  detached 
pieces,  merely  appended  to  each  other  by  li- 
gament and  cartilage,  give  it  an  inconceiv- 
able degree  of  mobility,  perfectly  compatible 
with  safety  to  the  important  structure  it  en- 
closes throughout  its  whole  extent ; and  at 
the  same  time  renders  it,  one  of  the  most 
beautiful  pieces  of  mechanism  in  our  cor- 
poreal frame. 
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We  now  pass  on  to  the  eonsicieration  of 
the  second  division  of  the  trunk,  the  thorcLV. 
This  cavity,  although  the  largest  in  the 
body,  is,  properly  speaking,  imperfect  on 
every  side,  except  in  the  recent  subject,  in 
which  we  find  the  inter-spaces  completely 
filled  up  by  ligaments  and  muscles,  and  the 
whole  lined  with  an  exceedingly  dense  mem- 
brane, the  pleura.  In  figure,  it  is  strictly 
conical,  the  base  of  the  cone,  looks  towards 
the  abdominal  cavity,  and  in  the  recent  sub- 
ject, is  separated  from  it  only  by  the  dia- 
phragm ; the  apex  is  formed  by  the  lower 
cervical  vertebrfe  and  the  first  portion  of  the 
sternum.  Its  form,  internally,  in  whatever 
way  we  regard  it,  is  arched,  or  somewhat 
circular,  a circumstance  which  the  better 
enables  it  to  bear  up  against  the  pressure  of 
the  atmosphere,  which  is  very  great,  (especi- 
ally when  we  recollect  that  every  square  inch 
supports  a column  of  atmospheric  air  equal 
to  fifteen  pounds  in  iveight,)  as  well  as  to 
resist  the  effects  of  external  violence.  In- 
deed were  it  not  for  the  manner  in  which 
the  ribs  are  articulated  with  the  spine,  the 
elasticity  and  yielding  nature  of  the  carti- 
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lages  by  which  they  are  connected  with  the 
sternum,  and  their  individually  arched  form, 
injuries  comparatively  slight  in  their  nature, 
would  much  oftener  be  attended  with  serious 
results ; whereas  numerous  instances  are  on 
record,  of  immense  weights  having  passed 
over  the  chest,  and  yet  the  individuals  who 
were  the  subjects  of  such  frightful  accidents 
have  escaped  with  merely  cellular  and  mus- 
cular contusions.  It  is  a singular  fact  how- 

O 

ever,  that  the  application  of  a comparatively 
slight  degree  of  force  to  a single  rib  has 
more  frequently  been  productive  of  fracture 
than  when  it  has  been  apjdied  to  several  at 
once.  This  is  easily  accounted  for  when 
we  come  to  recollect,  that  it  is  unaided  in 
its  resistance  by  any  of  the  others,  and 
hence  it  is,  that  persons  receiving  blows 
from  the  fist,  or  any  hard  projecting  body, 
have  one  or  more  of  their  ribs  so  readily 
broken. 

The  whole  form  of  the  thorax  is  admir- 
ably adapted  to  the  organs  of  expansion  it 
is  destined  to  contain,  for  not  only  do  the 
rib  and  sternum  present  an  uniform  con- 
cave surface  internally,  but  even  the  very 
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spine  itself  recedes  considerably  backwards 
in  the  centre ; and  this  concavity,  durincj 
the  function  of  respiration,  is  greatly  in- 
creased by  the  ascent  of  the  ribs,  and  by 
their  under  edges  becoming  everted,  as  we 
have  already  stated,  when  speaking  of  their 
movements  The  diaphragm  however,  forms 
a notable  exception  to  this  arrangement, 
but  one  which  is  equally  subservient  to" the 
performance  of  respiration.  This  muscular 
partition,  when  relaxed,  is  convex  towards 
the  thorax,  and  concave  towards  the  ab- 
domen ; but  during  its  action,  which  is  co- 
existent with  that  of  the  ribs,  it  becomes 
an  inclined  plane,  directed  downwards  and 
forwards,  and  at  that  instant  the  abdominal 
viscera  are  pressed  against  its  parietes,  and 
the  cavity  of  the  thorax  is  thereby  consi- 
derably deepened. 

Of  the  pelvic  cavity  its  divisions,  aper- 
tures, and  articulations  we  have  already 
dwelt  so  fully  upon  when  describing  the 
bones  of  which  it  is  composed,  that  it  will 
be  needless  for  us  to  enlarge  here,  except 
to  notice  its  position  in  the  articulated  ske- 
leton, which  is  so  oblique  that  the  weight 


of  the  whole  of  the  upper  part  of  the  trunk, 
after  being  received  upon  the  base  of  the 
sacrum,  appears  to  be  conveyed  in  a diverg- 
ing direction  along  the  anterior  alye  of  the 
sacrum,  and  posterior  portions  of  the  lineae 
ilco  pectincHe  to  the  heads  of  the  femurs  ; 
thus  it  may  be  truly  said  to  constitute  the 
base  of  the  trunk.  It  is  entirely  owing  to 
this  oblique,  nay,  we  had  almost  said  per- 
pendicular position  of  the  pelvis,  more  par- 
ticularly of  the  ossa  innominata,  that  man’s 
position  is  rendered  so  upright,  his  figure 
so  graceful,  and  progression  so  sure. 

It  was  our  intention,  before  concluding 
the  present  remarks  to  have  extended  our 
observations  to  the  mechanism  of  the  ex- 
tremities  ; but  having  said  so  much  upon 
the  formation  and  movements  of  the  dift’er- 
ent  articulations  when  describing  the  bones, 
and  it  being  desirable  not  to  extend  the 
w^ork  beyond  its  present  limits,  especially  as 
it  is  designed  for  a pocket  manual,  we 
must  forbear.  Meanwhile  we  both  hope 
and  trust  that  the  expositions  we  have  at- 
tempted to  give  of  the  advantages  arising 
from  the  peculiar  forms  of  the  bones,  and  the 
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manner  in  which  they  constitute  the  various 
cavities  we  have  spoken  of,  may  not  prove 
altogether  useless,  in  directing  the  attention 
of  the  student  in  his  leisure  hours,  to  the 
contemplation  of  the  beautiful  frame  work 
of  that  structure,  which  considered  in  its 
whole,  has  been  so  justly  and  emphatically 
styled 

“ Creation’s  masterpiece  ! ” 


FINIS. 


Catline,  Printer,  Jamaica-row,  Bermondsey 
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